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Less than the best I would not give 
To her that best of all doth prove. 
The best? How shall I compass it 
That I her heart may move? 








Preface of Thanks 





I would speak in the first place of the Medical Testament of the 
County Palatine of Chester Local Medical and Panel Committee. To 
the members of that body I owe my thanks for the loyal support they 
have given to the nutritional campaign we have conducted together 
and for their kindness to me personally as secretary. Especially do I 
thank the Chairman, Dr. John Kerr, and the Treasurer, Dr. John 
Barry Bennett, both of Hyde. The effort was made possible by them, 
by Dr. Jas. Murphy, M.B.E., of Middlewich, Dr. Parkes, of Crewe, 
Dr. Blacklay, of Nantwich, Dr. Brice, J.P., of Dukinfield, Dr. Ger- 
rard, of Ellesmere Port, and others; and not least Dr. Boswell, of 
Runcorn who, it was, that insisted on the campaign being launched. 
But all took interest. We had our opposition—to our advantage— 
one, perhaps our best nutritionist, being a salutary critic. 

When we published the Medical Testament, however, as our con- 
fession of faith, and hung it up, so to speak, as the escutcheon of our 
company, we sought far afield for its supporters and secured two great 
figures, for Medicine, Major-General Sir Robert McCarrison, 
C.LE., and for Agriculture, Sir Albert Howard, C.I.E. To them a 
debt was incurred, which the interest, that was aroused then and has 
continued to grow, may do something to pay. 

For the Medical Testament, which forms the second chapter of this 
book, the Panel Committee accepted and bears the responsibility. 
That for the other twenty-one chapters is mine alone; and I have 
thanks to give and acknowledgements to make for help and ready 
kindness received at many hands; from several already mentioned, 
especially from Sir Albert Howard, during seven years of close associ- 
ation, and Mr. George Wood, the Manager of the C.W.S. Bacon 
Factory, Winsford, Mrs. Murray, for the photograph of Geo. Murray 
at the time of his great discovery, and Sir R. McCarrison for his 
photograph, Miss Evans who, unwearying, wrote many hours when 
my hand refused its office, Mrs. Hamilton and Miss Kirkham, Sir 
Albert’s secretaries who typed the MS. My thanks are due to Miss 
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Bethell of Plumbley for photographing most of the illustrations, to 
Lady Eve Balfour, to Dr. John Wilkinson, for a reference and 
microphotographs, and to Mr. Shires, the indefatigable Librarian 
of the B.M.A. 

I acknowledge to the Chancellor of the University of Cambridge 
the courteous permission to use the picture of the Cestus from 
Encycl. Brit.; and Messrs. Jonathan Cape, Ltd., kindly allowed the 
reproduction of ‘the rice seed bed’ and the quotation about it from 
that unique book by the late Dr. King, of U.S.A. Soil Department, 
Farmers of Forty Centuries. Of great interest have been details about 
Dr. Denman given me by the Dowager the Hon. Lady Anna Barlow, 
who is his great-granddaughter; and I am indebted to Dr. Ernest 
Jones, M.O.H. of Cardiganshire, for many details of Welsh diet. Iam 
indebted particularly to Mr. Griffith, the head cook of the House, 
Christ Church, Oxford, for reviving and amplifying my memories of 
the college roast. Nor must my debt to my cousin, Hugh Stafford, 
LL.D., and Dr. Newton Binney, who read the MS., go unacknow- 
ledged. 

Finally, I must thank the three ladies who have provided me with 
the cooking recipes in Appendix II, Mrs. Tom Hill, Mrs. Schofield, 
and Mrs. Gordon Grant, the famous authoress of Your Daily Bread. 
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CHAPTER ‘I 





The Whole Hope of the Future 





ee sixty years ago a little boy, who lived near the great road 
leading northwards from Liverpool into the rich farming district of 
Little Crosby, was daily rejoiced on his way to and from his dame’s 
school by the sight of a two-way procession—the glossy farm-horses 
drawing lorries laden with produce citywards of a morning, and, in 
the evening, the same horses that had done the journey the day before 
returning with loads of manure from the city mews or the docks. They 
were a delight to the eye. Many were Shires, but some were the lighter 
Clydesdale ; and the little boy would look with pleasure at the gay 
young chain-horse of a team, admire his gallant lines and the way 
the platysma made his skin ripple—though he knew nothing about 
platysma—and would reflect upon the mighty draught power of these 
great animals and contrast their docility with their strength. From 
the chain-horses he would look back to those, older and steadier, in 
the shafts with slight disappointment: till he realized that, though 
less resplendent, they were no less strong, and that their strength was 
so wisely applied that the pull was smooth and continuous. The pride 
of the ‘horsemen’ in their teams was shewn by the gay coloured 
braids and plaits of straw with which their manes and tails were 
decorated; whilst the harness glittered with brass horse furniture, 
studs and bosses and horseshoes—which, though neither he nor the 
horsemen knew it, were in origin pagan charms lest evil befall the 
steed, the horseshoe being Dian’s moon; and the image of Queen 
Victoria, that sometimes occupied it, being put there instead of a 
tiny image of a mother and child, which first was Diana and the 
infant Bacchus, and then, in later times, the Virgin and Child. 

’ In fact the little boy was living in the days when agriculture was 
still a traditional art and a part of the way of life of the peasantry—at 
least it was in Little Crosby. But though its roots were in the customs 
of the past, they had grown into the opportunities of the present. The 
farmers not only fed the populace of Liverpool with lorry loads of 
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rhubarb and potatoes and celery, but they sold to the dock authorities 
the horses for which the Liverpool wharves were famous, and carted 
for them oats, hay, straw, and forage. Then, with a skill that comes 
natural to husbandmen, they stacked the manure of the dock stables 
upon their lorries—fiat-topped, sharp-edged heaps, with sloping 
sides, that never shed a particle as the lorries rumbled over stone 
setts—and took it back to the very fields which had yielded the feeding 
stuffs that produced it. 

He would have been a very unreflective little boy who did 
not ponder the phenomenon, daily before his eyes, and conclude 
that the produce consisted of the materials supplied, in part, by 
the manure, transformed and transfigured by the alchemy of the 
soil. 

If foreign travel supplement education it has an awakening effect. 
The early habit of observation, which in the routine of a business or 
profession tends to fall into abeyance, is born anew and becomes a 
life-long possession, one, moreover, which is used with particular 
zest in lines of mental inquiry which began in childhood, often almost 
before thought became articulate. Twenty years later the lad lived for 
a spell in Naples, a sojourn adequate for him to assimilate something 
of its life and lore. To speak of one thing that evoked his wonder, 
there was the magnificence of the funeral processions and particularly 
of the coffins, carved with rococo splendour and gilded with a lavish 
display which seemed to suggest the opulence of the deceased. His 
inquiries reconciled the disparity of the funeral style with the obvi- 
ously humbie station of the principal mourners. The deceased be- 
longed to one of the twenty-four burial clubs: each club had one 
coffin, its chief possession, and each member, as he died, occupied 
that same coffin. The procession, at the gate of the city, was met by 
another of meaner kind, a farm cart with one or two respectable 
labourers. These removed the corpse from the communal coffin and 
conveyed it, wrapped only in its winding sheet, through the campo 
santo to an inner, walled enclosure, of which they would unlock the 
gate. Therein the body was buried with only some four inches of soil 
over it. The name and style of the deceased were inscribed on a small 
wooden cross stuck at the head. Roses grow well in this garden of the 
dead: it is a trim and pretty spot. One year after the body was buried 
the clean bones were dug up, the soft parts of the corpse being con- 
sumed by the soil. 
es repeated commitment of the mortal remains of mankind to 
. le. patch of earth does nothing, it seems, to satisfy the soil. 

é ct impressed the youth a to himself, he quoted: ‘The 
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appetite grows by what it feeds on.’ Had he read Urn Burial, this 
passage about life after death would have come to mind: ‘To live 
indeed is to be again ourselves, which being not only an hope, but 
an evidence in noble believers, ’tis all one to lie in St. Innocent’s 
churchyard (in Paris, where bodies soon consume) as in the sands of 
Egypt’. 

The superficial earth burial is astonishingly clean and free from 
offence. There is no putrefaction. The white bones are put in a stone 
box, just long enough to accommodate the thigh bone; the box is 
built into a wall of many such, with the name of the deceased incised 
upon its exposed side, a memorial economical of space. 

A medical student, from start to finish of his career, is never in- 
formed that the soil is the source of life—just the six inches or so 
upon the surface of the land and also, if the word be permitted, the 
soil of the ocean. The roses in that inner cemetery will, however, sug- 
gest the fact to a reflective student. Those roses, of course, have 
nothing in common with the ornamental efforts to express sentiment 
in our cemeteries where the corpses are buried in the sterile subsoil, 
at great cost of land and labour, to putrefy pollutingly. But in that 
inner garden at Naples they do not putrefy; they nitrify and nourish 
the roses. ‘If the soil be tilled, so that it brings forth trees or herbage 
with green leaves, the air will be freshened and purified by the oxygen 
given off by the leaves, and the soil itself will be cleansed from all 
impurities. It isa common mistake to bury offensive things too deeply. 
If organic matter be buried in the barren subsoil instead of [in] the 
living earth of the upper strata, nitrification will be delayed, and the 
possibility of contamination of the neighbouring wells will be greater 
than when such material is buried superficially, and within reach of 
the husbandman’s tillage.’ ‘In the burial of the dead the mistake has 
been made, not only of hindering the dissolution of the body by every 
means that ignorance, superstition, and self-interest can suggest, but 
also by the fashion of burying too deeply. The body should be laid 
in the humus and should be covered by a mound of earth, which in 
all cases should be planted with shrubs and trees suitable for the soil. 
If this be done, it is hardly conceivable that any poisonous or other 
organism can find its way to the wells.’® 

There is evidence that this method of the disposal of the dead was 


1 Sir Thomas Browne, D.M., Hydriotaphia: Urn Burial, 1658. | 

2 A paraphrase would be: to a believer in life after death it is a matter of 
indifference whether his dead body is quickly consumed in rich soil such as 
that for which St. Innocent’s is famous, or buried in the Egyptian sand with 
its singular property of preserving bodies. 
eG Vivian boone M.D., F.R.C.P. Rural Hygiene, 3rd Edn. 1903, pp. 336-7. 
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deliberately adopted in some of the religious houses, and perhaps civil 
communities, in an older England whose wisdom of life we have for- 
gotten. In the old church of St. Bees I noticed a number of small 
tombs, of which the stone coffin lids, each bearing a simple cross 
fleury, of identical design, were a little longer than a man’s thigh 
bone. It was evident that the bones alone and not the body had been 
originally consigned to them. It seems not unlikely that the inexplic- 
ably small tombs of grown men which sometimes occur, giving rise 
to such traditional attributions as ‘the boy bishop’ at Salisbury, are 
thus explained. If there be any truth in this, it would shew how the 
cloister garth, which, though the Gothic stone traceries that surround 
it give it an illusion of spaciousness, is after all only a small green 
lawn (like an emerald in a fretted setting), has been able to receive 
the mortal remains of the generations of the dead whose memorials 
crowd the walls or glow in the windows of the cloister. In a few cases 
the memorial is simpler still, a single white stone tile, about ten inches 
square, set diamond-wise in the grass, with an inscription almost as 
brief yet unmistakable as that in the floor of the Abbey of West- 
minster, ‘O Rare Ben Jonson’. 

Such a method of sepulture seems to me at once seemly and very 
economical of land. Cemeteries—look at them as the train takes you 
out of London—sprawl over the land, occupying many acres that 
would be better used for the gardens of the living. It is true that the 
cemeteries are well tended, far better than many of the disgraceful 
pre-war gardens ; but to one who realizes the effect upon health and 
happiness of a continual succession of fresh vegetables and fruit, 
straight from garden to table, these costly acres of exotic marble 
memorials, in what should be a smiling and productive landscape, 
seem a desecration and a wanton one, when the alternative, minute 
in area by comparison, the emerald jewel in its Gothic setting, would 
enhance the dignity of death and set land free for joyous living. 

Forty or fifty years ago a student of medicine would take his con- 
joint qualification and then proceed to complete the examinations for 
his university degree. One of these he would find was in public health 
and it would be the first time he had given the matter any serious 
consideration. Approaching the subject after a prolonged scientific 
apprenticeship, he might suppose that he would make application of 
broad principles based upon what he had learned. He might vaguely 
anticipate that now he would be able to read the riddle of dead organic 
matter’s disposal. 

eer of the kind! After a painstaking consumption of eighty 
pages of his text-book he would reach the conclusion—at that date— 
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that the whole subject was just a rule of thumb technique in which 
there was no sure basis of natural study, and science only came in 
by a side wind. The technique could be changed at the whim of the 
moment. In one decade the municipal dust-carts would bear the 
slogan—Burn your refuse and save your rates; in the next it would 
be—Don’t mix paper with pig food; it wastes both. In one decade 
the M.O.H. would be urging the prosecution of cottagers for keep- 
ing pigs at the bottom of their gardens—so many feet too near the 
house, forsooth—whilst in the next he would be devoting his energies 
to the encouragement of pig clubs. The reflective medical student, 
emerging from the atmosphere of the laboratory, would find no stead- 
fast principle in those eighty pages and would throw the book from 
him as an impudent imposition. Thereafter he would determine to 
burden his mind with the minimum of its utilitarian makeshifts neces- 
sary to satisfy the examiners. 

To me, when at that stage myself, a minor incident occurred which 
proved a key to the problem of the soil, a problem which, till then, 
I hardly recognized as one. I imagined I had an interest in bone-mar- 
row and haematology and asked my friend and mentor, Dr. Drysdale 
of St. Bartholomew’s, to advise me about some research work upon 
them. ‘Go to Dowson,’ he said ; and ‘to Dowson’ I went at Messrs. 
Burroughs & Wellcome’s experimental estate at Herne Hill. I found 
it was a mansion of early Victorian days, still in the decayed splen- 
dour of its own grounds. A soap-box of soil on each side of the front- 
door steps depressed me. In what had been the best bedroom, now 
fitted up as a laboratory, I found Dr. Dowson, complete with white 
coat and microscope. ‘ Bone-marrow, what about it? Phosphorized fat! 
Lecithin!’ said he, swinging the iridescent contents of a large flask. 
‘Compress it into a tablet, tell them it’s good for their nerves, what?’ 
—then, ‘Leave it: come and see something really worth while, some- 
thing with the whole hope of the future.’ With white coat flying, he 
raced down the stairs and passed, almost at the double, through the 
hall and at the head of the front-door steps he turned. ‘There,’ he 
said triumphantly pointing first to one soap-box and then to the other, 
‘What do you think of those?’ Rather dumbfounded and recalling 
the uses to which these decayed great houses were being put . . . but 
reassured by the thought of the white coat and the microscope with 
its Zeiss oil immersion, after the split second occupied by those 
thoughts, finding Dr. Dowson awaiting my reply, I pulled myself 
together. Some worthy answer was expected and I was inadequate 
to the moment. ‘They look like boxes of soil,’ I said. ‘Right,’ said 
Dr. Dowson, ‘smell them!’ Still with a trace of doubt, I stooped 

B 17 


THE WHOLE HOPE OF THE FUTURE 


warily and complied. ‘This one smells, and this one doesn’t.’ * Right 
again,’ said Dowson heartily. I was encouraged ; but too soon. ‘Now, 
said he, ‘a guinea-pig is buried in each of these boxes, in one deep, 
right at the bottom, in the other shallow, just under the surface. 
Which is which?’ I pointed to the one that smelled: ‘This is the one 
in which it is buried shallow,’ I said, ‘it is buried deep in the other.’ 
‘Wrong!’ he said, emphatically, ‘the other way round. Look!’—and 
with his finger-tip he brushed away some crumbs of soil from the 
surface of the box that did not smell. There, sure enough, was the 
guinea-pig, not an inch buried. On humbly asking the explanation, 
‘Find out!’ said Dr. Dowson, smiling at me. ‘Where?’ said I. ‘ Rural 
Hygiene, Vivian Poore,’ said he, turning to fly up the staircase once 
again. 

‘Something with the whole hope of the future’—the words re- 
curred to me; and, straightway acquiring the book, I found as I read 
that the claim was just. Here were the true principles of public health 
with a vengeance—almost if not quite. The great merit of the book 
was the recognition and simplicity of the doctrine ‘that the proper 
destiny of organic refuse is immediate burial just below the surface 
of the soil’. 

‘The whole hope of the future’—can so mighty a stream issue from 
so slender a source? That Dowson should have used the phrase, at 
that date, shews him to have had vision of a high order. I confess 
that the principle appeared to me to solve the problems of sanitation 
of hamlets and country cottages, if people would only use it; and 
for their gardens it would do great things. The hope of its wide or 
universal use in England or Europe, as it is used in China, seemed 
nil. By his colleagues Poore was regarded as an enthusiast for a cause, 
no doubt scientifically right, but ‘out of harmony with modern ten- 
dencies’, Even Sir Clifford Allbutt wrote to me that Poore was no 
doubt right, and that the waste of organic nitrogen was deplorable— 
but nothing more. Here was a great truth that was bearing no fruit. 

For thirty years I used Poore’s methods as and where I could. 
With the disposal, and the crops grown, there was never anything 
but satisfaction; but I felt some factor of safety was missing. And 
all the time I was regarding the public health side of the matter and 
‘the whole hope of the future’ seemed very remote. I had not Dow- 
son’s faith and vision. 

All this arose, so far as I was concerned, out of seeing a couple of 
soap-boxes of soil each containing a dead guinea-pig. The thought 
of all that the little experiment implied dwelt with me for more than 
thirty years, always a reproach, for in this matter of immense public 
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import no advance was being made. The Liverpool Courier, indeed, 
did publish a whole sheet from my pen in 1902 setting out the doc- 
trine; but nothing eventuated. And again, in 1924 I was lashed by 
a letter which Dr. MacFadyan of Letchworth wrote in the British 
Medical Journal into writing a reply. He had said garden sanitation 
on Poore’s lines had been tried in garden cities, and had failed. He 
claimed for them the urbanities of water carriage. Sir Dawson Wil- 
liams said my reply was far too long to be a letter ; but to my astonish- 
ment he printed it as a special article on the 9th of February 1924. 
That article summarizes, I think, what was then known about Poore’s 
teaching. Poore had died, all too soon, about 1903; and with the 
exception of an enthusiastic attempt to start a ‘home-crofters’ settle- 
ment, which at first espoused the principle, but later dropped it as 
likely to queer the pitch, interest in all he stood for seemed to have 
died with him. Here and there in isolated instances, professional men 
with country cottages, or his contemporaries and friends, such as the 
late Dr. Williams Freeman, of Andover, would employ his system ; 
but these were only fragments in the tail of a comet that had passed 
out of ken—or so it seemed. 

In 1938 I read a little article in the Journal of the Ministry of Agricul- 
ture by Sir Albert Howard, C.I.E., upon his system of composting 
animal and vegetable wastes, a system he had devised at Indore and 
which goes by that name. I had not read many lines when it dawned 
on me that here was what had been missing from Poore’s system, 
here was the factor of safety, here was the clear recognition of the 
why and the wherefore of ‘the whole hope of the future’. 

About that time the Cheshire Medical Committee—the County 
Palatine of Chester Local Medical and Panel Committees, to give 
them their official title—were thinking a good deal about their duty 
‘to prevent sickness’. As they are constituted a committee under the 
National Health Insurance Act, they take it as their duty to carry 
out, so far as they can, the objects of that statute which, in its own 
words, are ‘the prevention and cure of sickness’. One member, as well 
as being a general practitioner like the rest, was a part-time M.O.H. ; 
and the combination of duties had brought vividly to his mind the 
enormous possibilities of preventing illness by the right choice of 
food and the association of the right sorts together, by ample protec- 
tive foods and by their freshness ; and in the Annual Reports which 
it fell to his duty to write, year by year, and issue to his district, he 
had stressed the importance of these matters. The vice-chairman of 
the Committee, Dr. N. A. Boswell, of Runcorn, on reading these 
reports, wrote to the committee that he felt it incumbent on them to 
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take the matter up publicly and popularize this knowledge. Shortly 
before these events the Committee had investigated, in minute detail, 
the maternal mortality of Cheshire in the previous three years ; and 
one of the factors of that, it had been borne in upon them, was in- 
sufficient or inefficient feeding—insufficient in certain constituents and 
qualities and in that way inefficient. On this they sought the advice 
of Major-General Sir Robert McCarrison, C.I.E.; and, upon the 
secretary’s simple request for ‘the diet of pregnancy’, he received 
from Sir Robert a closely written ten-page letter by return of post, 
a little masterpiece. This was printed in their report. 

The way was thus paved for the Committee’s next step in carrying 
out their design. They prepared a statement of the faith that was in 
them—about healthy feeding—called the Medical Testament, which 
they one and all signed. They then took the Crewe theatre and the 
town hall hard by for a certain day, they asked Sir Robert McCarri- 
son and Sir Albert Howard to attend and speak to a large company 
of farmers, county councillors, local councillors, doctors, clergy— 
though very few came—school teachers, in fact the more intelligent 
public ; and the Lord Lieutenant, Brig. General Sir William Bromley- 
Davenport, came to thank the two very distinguished speakers. The 
company, about six hundred, having accepted the Medical Testament 
with unanimity, adjourned to tea at the town hall. That was an in- 
teresting and popular move for all the food was in accordance with 
the principles the Committee advocated—in every respect except one. 
They had been unable to control the conditions under which the in- 
gredients were grown. 

On that occasion ‘the whole hope of the future’ seemed to be 
coming a little nearer. Sir Robert McCarrison having said of what 
food should consist, Sir Albert Howard spoke upon the great theme 
of how it should be grown. To the first the audience listened with 
respect. They might have said with Tennyson’s Northern Farmer 
When speaking of the parson’s sermon, 


A thowt’a said what a ought to ha’ said 
And a coomed away. 


It was the address of a master of nutrition, of the greatest pioneer in 
the subject living; and I felt that they were proud to be present to 
hear his measured diction and sonorous periods. Sir Albert’s speech 
was received differently, for he spoke as a farmer, the son of a farmer, 
addressing especially the farmers in his audience. He was frankly auto- 
biographical at first, telling them how he had fared and fought in the 
experiments in farming which he had carried on—to conclusions 
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which are world-famed and are recognized as dominant principles 
—in several continents but notably in India. A breath of air fresh 
from the fields seemed to blow through the theatre. Here was a man 
who had asked questions of Nature and she had written her answers 
on the land. ‘I took up all the land that was still available at Pusa,’ 
he said, “some seventy-five acres, and spent my first five years in India 
ascertaining by practical experience the principles underlying health 
in crops.’ He was pursuing an idea which had arisen in his mind when, 
about the turn of the century, he was a mycologist in the West Indies : 
what would happen if he were to rely alone on better varieties and 
improved methods of agriculture to resist insect and fungous diseases? 
Like many a stroke of genius it was a simple idea; it had always been 
there to be seen, but no previous scientist had seen it. But the peasants 
had : ‘my best teachers were the peasants of India themselves’. With 
them he coupled other instructors, ‘ Nature’s own Professors of Agri- 
culture—the insects and fungi which attack crops’. 

He was holding his audience in the Crewe theatre spellbound, and 
at the next sentence they ‘rose at him’ with excitement and laughter. It 
was this : ‘By 1910 I had learnt a great deal from my new instructors 
—how to grow healthy crops practically free from disease without 
any help from mycologists, entomologists, bacteriologists, agricul- 
tural chemists, statisticians, clearing-houses of information, artificial 
manures, spraying machines, insecticides, fungicides, germicides, and 
all the other expensive paraphernalia of the modern experiment 
station’. This was welcome doctrine with a vengeance ; but how was 
he going to justify it? They were all ears to listen. He had ‘posed to 
himself’ two principles which underlay plant disease: (1) Insects and 
fungi are not the cause of the diseases. What they do is to attack 
plants of unsuitable varieties or improperly grown. ‘Their true role 
is that of censors for pointing out the crops which are imperfectly 
nourished and so keeping our agriculture up to the mark.’ (Of *im- 
perfect nourishment’ I speak in the next chapter.) (2) The policy of 
protecting crops from pests by means of sprays, powders, and so 
forth is unscientific and unsound as, even when successful, it preserves 
the unfit. 

Sir Albert Howard was an iconoclast. And that night, in the minds 
of his audience, the images of chemical agriculture and pest control, 
to whose shrines three generations of farmers have been assiduously 
directed, lay shattered to fragments. 
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CHAPTER II 


Medical Testament 


la be follows the Medical Testament, a copy of which was sent 
with each of the invitations to the meeting at Crewe. 


COUNTY PALATINE OF CHESTER 
LOCAL MEDICAL AND PANEL COMMITTEES 


MEDICAL TESTAMENT 


After more than a quarter of a century of Medical Benefit under 
the National Health Insurance Act we, the Local Medical and Panel 
Committee of Cheshire, feel that we are in a position to review our 
experience of the system. 

Constituted by the statute to represent the panel of an area, such 
a Committee is in touch with all the family doctors—in the case of 
Cheshire some 600—within and on its borders. 

How far has the Act fulfilled the object announced in its title— 
‘The Prevention and Cure of Sickness’? 

Of the second item we can speak with confidence. If * postpone- 
ment of the event of Death’ be evidence of cure, that object has been 
achieved : the greater expectation of life which is shewn by the figures 
of the Registrar-General is attributable to several factors; but cer- 
tainly not least to the services of the panel. 

The fall in fatality is all the more notable in view of the rise in sick- 
ness. Year by year doctors have been consulted by their patients more 
and more often, and the claims on the benefit funds of Societies have 
tended to rise. 

Of the first item, ‘the Prevention . . . of Sickness’ it is not possible 
to say that the promise of the Bill has been fulfilled. 

Though to the sick man the doctor may point out the causes of his 
sickness, his present necessity is paramount and the moment is seldom 
opportune, even if not altogether too late for any essay in preventive 
medicine. On that first and major count the Act has done nothing, 
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We feel that the fact should be faced. 

Our daily work brings us repeatedly to the same point: ‘this illness 
results from a lifetime of wrong nutrition.’ 

The wrong nutrition begins before life begins. ‘Unfit to be a 
mother’—from undernutrition or nutritional anaemia—is an occa- 
sional verdict upon a maternal death. For one such fatal case there 
are hundreds of less severity where the frail mothers and sickly in- 
fants survive. 

The reproach of the bad teeth of English children is an old story. 
In 1936 out of 3,463,948 school children examined 2,425,299 needed 
dental treatment. Seeing that the permanent teeth develop from the 
seventeenth week of pregnancy and that certain foods, accurately 
known since 1918, are the condition of their proper growth, that is 
a reproach which should be removed. With it would go the varied 
host of maladies that spring from diseased teeth. That its removal 
is practicable is shewn by Tristan da Cunha. Most of the population 
of the little island, people of our race, living on the product of sea 
and soil, have perfect teeth which last them their lives. 

Rickets, for which England was a byword when Glisson described 
it in 1650, is still with us. Gross deformities are rarer, but the big 
heads, tumid abdomens, flaccid skins, bulged joints, and pinched 
chests are a commonplace of infancy; and even at school age 3,457 
cases of rickets with 6,415 others of spinal curvature were found in 
1936 by the School Medical Officers in 1,727,031 inspections. 

Yet its prevention by right feeding is so easy that every dog breeder 
knows the means. 

Rickets is a heavy contributor to the C3 population. The Maternal 
Mortality Committee found that there is much less in Holland where 
butter, milk, and cheese are plentiful and the women by virtue of 
their generally healthy skeletal development are protected against the 
risks that are commonly faced by women in the industrial areas of 
England. 

Nutritional anaemia is of two kinds, one subtle and apt to happen 
during pregnancy, the other simple and due to too little iron in the 
food. It is known that anaemia especially of the latter kind is com- 
mon, especially among children and women, who need much more 
iron in their food than men. An inquiry into the food of 1,152 
families showed that 10 per cent spent 4s. a week per head on food, 
10 per cent spent over 14s., whilst four more groups, of 20 per cent 
each, spent 6s., 8s., 10s., and 12s. respectively. The food of the three 
lower groups was definitely deficient in iron. It is certain from this 
that nutritional anaemia amongst the poorer classes is far commoner 
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than is recognized. Here is an example: The blood colour was tested 
in two groups of school children, one a ‘routine sample’ of children, 
the other specially selected on account of poverty. Only half the poor 
children and only three-quarters of the supposedly normal children 
had a blood colour of 70 per cent of normal. 

The final item of our indictment is constipation. Advertised aperi- 
ents are a measure of its prevalence and the host of digestive dis- 
orders which result from it are a substantial proportion of the 
conditions for which our aid, as doctors, is sought. Yet the cause in 
every case—apart from rare abnormalities—is the ill choice or ill 
preparation of food. It is true that we are consulted on these condi- 
tions when they are established and have to deal with the effects— 
gall stones, appendicitis, gastric ulcer, duodenal ulcer, colitis, and 
diverticulitis—of years in which the body has been denied its due of 
this constituent of food or burdened with an excess of that. Other 
means of cure than proper feeding are called for at this late stage; 
but the primary cause none the less was wrong nutrition. 

Those four items, bad teeth, rickets, anaemia, and constipation 
will serve as the heads of our indictment; but in truth they are only 
a fragment of the whole body of knowledge on food deficiencies 
which different investigators from Lind and Captain Cook to Hop- 
kins and the Mellanbys have unlocked. 

But it seems to us that the master-key which admits to the practical 
application of this knowledge as a whole has been supplied by Sir 
Robert McCarrison. 

His experiments afford convincing proof of the effects of food and 
guidance in the application of the knowledge acquired. 

In describing his experiments, which were made in India, he men- 
tions first the many different races of which the population, 350 
million, is composed. 

‘Each race has its own national diet. Now the most striking thing 
about these races is the way in which their physique differs. Some 
are of splendid physique, some are of poor physique and some are of 
middling physique. Why is there this difference between them? There 
are, Of course, a number of possible causes: heredity, climate, 
peculiar religious and other customs, and endemic diseases. But in 
studying the matter it became evident that those were not principal 
causes. The principal cause appeared to be food. For instance, there 
were races of which different sections came under all these influences 
but whose food differed. Their physique differed and the only thing 
that could have caused it to differ appeared to be food. The question 
then was how to prove that the difference in physique of different 
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Indian races was due to food. In order to answer it I carried out an 
experiment on white rats to see what effect the diets of these different 
races would have upon them when all other things necessary for their 
proper nutrition were provided. The reasons for using rats in experi- 
ments of this kind are that they eat anything a man eats, they are 
easy to keep clean, they can be used in large numbers, their cages 
can be put out in the sun, the round of chemical changes on which 
their nutrition depends is similar to that in man, and, a year in the 
life of a rat is equivalent to about twenty-five years in the life of a 
human being. So that by using rats one gets results in a few months 
which it would take years to get in man. What I found in this experi- 
ment was that when young, growing rats of healthy stock were fed 
on diets similar to those of people whose physique was good, the 
physique and health of the rats were good; when they were fed on 
the diets similar to those of people whose physique was bad, the 
physique and health of the rats were bad; and when they were fed 
on diets similar to those of people whose physique was middling, the 
physique and health of the rats were middling.’ 

A special group which he fed on the food of Travancore, in which 
there is a considerable proportion of tapioca, disclosed a far higher 
percentage of gastric and duodenal ulcer cases than the other groups. 
This was informing as the people of Tranvancore suffer with peptic 
ulcer very much more commonly than the other peoples of India. 

‘Good or bad physique as the case might be was, therefore, due 
to good or bad diet, all other things being equal. Further, the best 
diet was one used by certain hardy, agile, vigorous, and healthy races 
of Northern India.’ (Note: the Hunza, Sikh, and Pathan.) ‘It was 
composed of freshly ground whole wheat flour made into cakes of 
unleavened bread, milk, and the products of milk (butter, curds, 
buttermilk), pulses (peas, beans, lentils), fresh green leaf vegetables, 
root vegetables (potatoes, carrots), and fruit, with meat occasionally. 

‘Now in my laboratory I kept a stock of several hundred rats for 
breeding purposes. They lived under perfect conditions ; cleanliness, 
roomy cages, good bedding, abundant fresh water, fresh air, and sun- 
light—all these things they had; and, they were fed on a diet similar 
to that of a race whose physique was very good. They were kept in 
stock from birth up to the age of two years—a period equivalent to 
the first fifty years in the life of human beings. During this period no 
case of illness occurred amongst them, no death from natural causes, 
no maternal mortality, no infantile mortality except for an occasional 
accidental death. In this sheltered stock good health was secured and 
disease prevented by the combination of six things: fresh air, pure 
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water, cleanliness, sunlight, comfort, and good food. Human beings 
cannot, of course, be so sheltered as these rats were, but the experi- 
ment shows how important these things are in maintaining health. 

‘The next step was to find out how much of this remarkably good 
health and freedom from disease was due to the good food: food 
consisting of whole wheat flour cakes, butter, milk, fresh green veget- 
ables, sprouted pulses, carrots, and occasionally meat with bone to 
keep the teeth in order. So I cut out the milk and milk products 
from their diet or reduced them to a minimum, as well as reducing 
the consumption of fresh vegetable foods while leaving all other 
conditions the same. What was the result? Lung diseases, stomach 
diseases, bowel diseases, kidney and bladder diseases made their 
appearance. It was apparent, therefore, that the good health depended 
on the good diet more than on anything else and that the diet was 
only health-promoting so long as it was consumed in its entirety, 
so long, in fact, as it contained enough milk, butter, and fresh 
vegetables. 

“Many more experiments were done which showed that when rats 
or other animals were fed on improperly constituted diets, such as 
are habitually used by some human beings, they developed many of 
the diseases from which these human beings tend to suffer : diseases 
of the bony framework of the body, of the skin covering it and of 
the membranes lining its cavities and passages; diseases of the glands 
whose products control its growth, regulate its processes and enable 
it to reproduce itself ; diseases of those highly specialized mechanisms 
—the gastro-intestinal tract and lungs—designed for its nourish- 
ment; diseases of the nerves. All these were produced in animals 
under experimental conditions by feeding them on faulty human 
diets. Here is an example of such an experiment: two groups of 
young rats, of the same age, were confined in two large cages of the 
same size. Everything was the same for each group except food. One 
group was fed on a good diet, similar to that of a Northern Indian 
race whose physique and health were good, and of which the composi- 
tion is given above. The other was fed on a diet in common use by 
many people in this country: a diet consisting of white bread and 
margarine, tinned meat, vegetables boiled with soda, cheap tinned 
jam, tea, sugar, and a little milk : a diet which does not contain enough 
milk, milk products, green leaf vegetables, and whole meal bread for 
Proper nutrition. This is what happened. The rats fed on the good 
diet grew well, there was little disease amongst them and they lived 
happily together. Those fed on the bad diet did not grow well, many 
became ill and they lived unhappily together; so much so that by 
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the sixtieth day of the experiment the stronger ones amongst them 
began to kill and eat the weaker, so that I had to separate them. The 
diseases from which they suffered were of three chief kinds: diseases 
of the lungs, diseases of the stomach and intestines, and diseases of 
the nerves; diseases from which one in every three sick persons, 
among the insured classes, in England and Wales suffer.’ 


These researches were minutely made on a large scale and, but for 
the food, the conditions of each group were identical and ideal. Their 
results to our minds carry complete conviction—especially as those 
of us who have been able to profit by their lesson have been amazed 
at the benefit conferred upon patients who have adopted the revised 
dietary to which that lesson points. 

It is far from the purpose of this statement to advocate a particular 
diet. The Esquimaux, on flesh, liver, blubber, and fish; the Hunza 
or Sikh, on wheaten chappattis, fruit, milk, sprouted legumes, and a 
little meat; the islander of Tristan on his potatoes, sea-birds’ eggs, 
fish, and cabbage, are equally healthy and free from disease. 

But there is some principle or quality in these diets which is absent 
from, or deficient in, the food of our people to-day. Our purpose is 
to point to this fact and to suggest the necessity of remedying the 
defect. 

To descry some factors common to all these diets is difficult and 
an attempt to do so may be misleading since knowledge of what 
those factors are is still far from complete; but this at least may be 
said, that the food is, for the most part, fresh from its source, little 
altered by preparation and complete; and that, in the case of those 
based on agriculture, the natural cycle: 


Animal and 
Animal—> 
Vegetable } soi —sptant—>Food { se \ Man 


waste 
is complete. 


No chemical or substitution stage intervenes. 

Sir Albert Howard’s work on the nutrition of plants, initiated at 
Indore and carried from India to many parts of the world seems to 
constitute a natural link in this cycle. 

He has shown that the ancient Chinese method of returning to the 
soil, after treatment, the whole of the animal and vegetable refuse 
which is produced in the activities of a community results in the health 
and productivity of crops and of the animals and men who feed 
thereon. 

He has discovered the principles of the treatment of that refuse. 
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These principles are complex, but the treatment is simple, though 
precise. The following quotation from his writings embodies in 
practical form this factor of inestimable value to human health and 
economy : : 

‘The Indore process is simple. A layer about 6 in. deep of mixed 
vegetable wastes is lightly covered with about 2 in. of farmyard 
manure followed by a good sprinkling of earth. If any wood ashes 
are available these are added with the soil. The proportion of mixed 
wastes to farmyard manure must not exceed 3: | by volume. The 
sandwich process is repeated until the material in the heap or pit is 
after fermentation 3 ft. thick. The layers must be kept moist, but not 
wet, lest the air supply be interrupted. The moistened heap should 
resemble as far as possible a pressed-out sponge. The temperature 
rapidly rises to about 150° F. and the whole mass becomes covered 
with greyish-white mycelium. After two or three weeks the heaps or 
pits are turned and watered if necessary. A second turn and watering 
follows at the end of six weeks from the start, by which time the mass 
has crumbled and turned black. In three months from the beginning 
the carbon-nitrogen ratio falls from 33: 1 in the original mixture to 
about 12:1, when the humus, which resembles old leaf mould, is 
ready for the land. 

‘Over-acidity, faulty aeration, too much moisture, or an unsuitable 
site—any of these may present a passing problem in this country. 
Such problems must be tackled bearing in mind the special circum- 
stances giving rise to them. In no case yet have they proved insoluble. 

‘The process is a partial reversal of the work of the green leaf. In 
the cells of the leaf simple substances obtained from the soil and the 
atmosphere are synthesized by means of the energy of sunlight into 
carbohydrates and proteids. The fungi and bacteria in the compost 
heap practically undo this synthesis until a comparatively stable con- 
dition of organic matter is reached in the shape of humus. This is 
the real food of the soil and of the crop. The second stage in breaking 
down the materials made by the leaf is only reached when the soil 
organisms oxidize humus into simple substances once more which 
can be absorbed by the roots of plants. The wheel of life has then 
completed a single revolution. 

‘It is not difficult to understand that the use of artificials in feeding 
the crop direct sidetracks a portion of Nature’s essential round: 
artificial stimulus applied year after year, and at the same time, must 
inevitably breed evils, the full extent of which are as yet but dimly 
seen. The relation between quality and yield, for example, does not 
lend itself to scientific formulae. The time may come when yield will 
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depend entirely upon quality, but quality can never under any circum- 
stances depend upon yield. Factory-made manure is the weak link 
in the chain of agricultural economics.’ 


It seems obvious to us that the new knowledge of nutrition compels 
our profession to return to the Hippocratic view—in so far as it has 
abandoned it—that a physician is a naturalist (phusikos) and to take 
cognizance of the other links of the cycle of nature as well as of 
man, his patient. For only so can he understand his patient. With- 
out pretension to agricultural knowledge we can appreciate the bear- 
ing of Sir Albert Howard’s discovery on our work. 

Whether his discovery can be harnessed to the problems of public 
health, to the sanitary disposal of municipal and village waste has, 
we understand, been investigated. That side of the matter does not 
closely concern us ; but we understand that the disposal of town wastes 
on a large scale at Nairobi on these principles has succeeded ; and 
that Mr. E. F. Watson, O.B.E., superintendent of the Governor’s 
Estates, Bengal, has applied the Indore method to the house refuse 
and night soil of smaller municipalities. Whether the heat, 150° F., 
will kill the ankylostomum is a question to be answered. 

Turning to England, we learn that at Bodiam, in Sussex, at the 
large hop garden of Messrs. Arthur Guinness, Son & Co., Ltd., the 
system disposes of many tons of the crushed refuse of Southwark 
with results satisfactory in all respects; and Capt. R. G. M. Wilson’s 
Iceni Estate in Lincolnshire provides another illustration of this 
method of turning waste to wealth. 

Though we bear no direct responsibility for such problems, yet 
the better manuring of the homeland so as to bring an ample succes- 
sion of fresh food crops to the tables of our people, the arrest of the 
present exhaustion of the soil and the restoration and permanent 
maintenance of its fertility concern us very closely. For nutrition and 
the quality of food are the paramount factors in fitness. No health 
campaign can succeed unless the materials of which the bodies are 
built are sound. At present they are not. 

Probably half our work is wasted, since our patients are so fed 
from the cradle, indeed, before the cradle, that they are certain con- 
tributions to a C3 nation. Even our country people share the white 
bread, tinned salmon, dried milk régime. Against this the efforts of 
the doctor resemble those of Sisyphus. 

This is our medical testament, given to all whom it may concern— 
and whom does it not concern? 

We are not specialists, nor scientists, nor agriculturists. We repre- 
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sent the family doctors of a great county, the county, said Michael 
Drayton, of ‘such a soundly feed’; a county which gives its name to 
a cheese than which there is none better, though to most Englishmen, 
alas, only a name; a county where the best farming is still possible, 
which should minister to the needs of its own industrial areas and of 
a far wider circle. 

We cannot do more than point to the means of health. Their pro- 
duction and supply is not our function. We are called upon to cure 
sickness. We conceive it to be our duty in the present state of know- 
ledge to point out that much, perhaps most, of this sickness is 
preventable and would be prevented by the right feeding of our 
people. We consider this opinion so important that this document is 
drawn up in an endeavour to express it and to make it public. And 
the occasion on which it is to be announced has been organized in 
the hope of ventilating it; and we are happy indeed that Major- 
General Sir Robert McCarrison and Sir Albert Howard have agreed 
to be present and to address the meeting. 

We wish to say finally, that the interest taken in the matter by the 
Lord Lieutenant of Cheshire, Brig.-General Sir William Bromley- 
Davenport, K.C.B., C.M.G., C.B. E., D.S.O., who will be present, is 
sincerely appreciated. 

(Signed by the Members of the Local Medical and Panel Committees.) 
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IV. SIR ALBERT HOWARD, CLE. 


Honorary Fellow of the Imperial College of Science 


CHAPTER Til 





The Wheel of Life 





I don’t consider a sample of wheat really first-class unless it was 
grown with compost.’ When that was said to me I was very surprised 
indeed—especially as it was a lady who spoke. She was a miller, the 
only miller in England of her sex, I believe. She was singular also 
in that confidently expressed opinion; but not unique, for another 
miller has, independently, spoken to me in an identical sense. Here 
were two persons, practical millers both, that is, expert in the produc- 
tion of the most important of all foods, who held that, to have 
quality, wheat must be grown with compost. 

It was compost, in place of chemicals, that Sir Albert Howard had 
offered his audience at Crewe, when he had cleared the ground of 
their false gods. What, then, is this compost? It is certainly not the 
heap of leaves and lawn-mowings, the unconsidered vegetable refuse 
which gardeners throw in some hidden corner to wither and moulder ; 
not just that, though that has its value. It is the product of ‘the 
principle of return’, a principle which the New Zealand Compost 
Club has illustrated in their emblem, the Wheel of Life. 

Four years after the Cheshire Panel Committee had set out on 
their adventure at Crewe, they published a further statement of their 
position. All the machinery of scientific agriculture, they said, revolves 
round a conception of husbandry of which pest control is an integral 
part. There is a school of thought, they went on, that does not share 
that conception. Its view of pva1s, the word the Greeks used to mean 
all Nature and the spirit of it, even inanimate nature,” is incompatible 
with such a project. In its view, farming, hard practical commercial 
farming, as well as production of food for the use of the producer, 
should base its activities on the principle that life is a cycle of which 


1 Since writing this I have met another—in my own county ; but she unfortu- 


nately is not allowed to mill wheat. 
2 Aristotle distinguished seven meanings for vos, the fundamental one 
being the essence of things which have a source of movement in themselves. 


The Idea of Nature, Collingwood. af 


THE WHEED OF LIFE 


the produce is one phase. If the produce be affected by disease, the 
cause must be looked for in an earlier phase of the cycle. To kill the 
germs or insects, which are the mere instruments of disease produc- 
tion, is not only useless but worse than useless. For they can no 
longer give their warning. If the plants be diseased they have not 
disease resistance: they are deficient in an essential quality. If they 
do not possess that quality they cannot confer it upon their con- 
sumers. That is the doctrine. 

At the earlier phase of the cycle the cause of the future disease is 
a deficiency—such is the view of this school of thought—and the 
prevalent deficiency in modern western agriculture is that of humus. 
The luxuriant growth that results from artificial manures renders the 
crops powerful to extract from the soil the humus reserves. The 
fertility of the old acres, preyed on by these robber crops, dwindles 
to exhaustion. That is a main cause of humus deficiency. 

On the other hand, the upholders of the true husbandry put their 
faith in ‘the doctrine of return’—the return to the soil, after prepara- 
tion, of all the wastes of life. The preparation is: to submit the refuse 
organic materials, mixed in natural proportion, as in the floor of the 
forest, to the tremendous influence of humble organisms, fungi, 
microbes, worms, until the wheel has turned full circle and humus 
is formed. How do these humble organisms, fungi, microbes, worms 
exercise their tremendous influence upon the waste products of life? 
By rotting them? By fermentation and heat production? In the case 
of the worms and others by actually consuming and digesting them? 
Yes, by all these means; and it is by them that leaf mould, humus, 
the rich dark earth which is the organic constituent of fertile soil, is 
made from the organic wastes. The process of its production is virtu- 
ally digestion, external for the most part, but in the case of the earth- 
worms’ casts, the richest humus of all, the digestion is internal. Indeed 
the digestive processes of even the higher animals may be thought of 
as a stage or half-way house in the production of humus. 

This substance, humus, plays the leading rdle in the drama of the 
soil. When it coats the grains of quartz that constitute sand, that is 
‘a sandy soil’; when the mineral particles are much smaller, say 
one-tenth, the film of humus upon them is much larger—just as it 
would take more varnish to cover a boxful of wooden beads than 
the same sized boxful of croquet balls. Such small particles are 
derived from clay and the soil they form with humus is a loam, that 
most desired soil of all. The humus gives soil coherence. By its aid 
the particles are given a crumb structure. It is that crumb structure 
which is favourable to the roots of plants, essential to holding the 
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soil together against wind, and to the retention of water and the 
maintenance of porosity to admit air to the roots of plants. Such are 
the rich results of rubbish. 

But, it will be asked, how does all this differ from the gardener’s 
untidy heap? What are the ‘natural proportions’ in which the differ- 
ent sorts of refuse are to be mixed? The reply is that true compost 
contains an animal ingredient. All the wastes of life, animal as well 
as vegetable, are called for by the doctrine of return, whether in 
compost-heap or forest floor. The natural proportions are two parts 
of farmyard manure to six of vegetable wastes; at any rate those 
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are the recommendation of Sir Albert Howard who worked them out 
at Indore, and their product is known the world over by that name, 
‘Indore Compost’. At first sight it might seem that the animal element 
in the floor of the forest cannot balance the vast tonnage of dead 
leaves—is not nearly so great a percentage; but consider the birds’ 
droppings, dead birds, broken eggs, and consider too the moult 
feathers. Think of rabbits, moles, and voles, their manure and multi- 
plicity; of the numerous pellets under an owl’s nest, each the relics 
of a mouse, his bones and skin—the mouse swallowed whole by the 
ullet,! partly digested and then vomited, a process very essential to 
maintaining the young birds’ powers of swallowing. Think of the 
dog-fox bringing rat after rat and laying them in a proud row before 
1 Called ‘howlet’ in S. England. 
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the lair where the vixen lies with her cubs—there are other larders in 
the woods besides the keeper’s ; nay, there are countless households, 
from the sett of the cleanly badger, whose latrine is a model of what 
dry disposal of refuse should be, to the citadel of the mole, or mould- 
warp, as we call him in Cheshire, who warps his tunnel through the 
mould, pursuing his prey at speed. His prey is the earthworm, whose 
alleyways are everywhere—does not the worm eat his way through 
the soil? In an acre of good clover pasture there will be some 300 Ib. 
of worms who will swallow—I prefer to say ‘who’, for ‘which’ seems 
to belittle the control which is somehow exercised through his nerv- 
ous system of linked ganglia—who will swallow in a year 30,000 or 
40,000 Ib. of soil. The soil contains bits of plant and animal refuse 
which are taken into the worm in the ‘stream’ of soil as indifferently 
as the food particles which float with the stream of sea water into 
the mouth cavity of the sedentary low-tide sea-squirt, there to be 
entangled in the mucus which flows down the creature’s gutter-like 
thyroid into its gullet. But though the worm gets much of his nourish- 
ment on this mechanical principle, literally ‘by eating all before it’, 
Darwin showed that he also actively pulled leaves down into his 
burrows. Thus he is an actual and direct contributor of organic 
matter and potential humus to the layers of soil below the surface. 
Turn from worms to insects, the centipedes and millipedes, and the 
silent teeming life of the floor of the forest will begin to fill the picture 
and Sir Albert Howard’s proportion of animal to vegetable will be 
seen to be easy of acceptance after all. 

How are these humble organisms of the floor of the forest, fungi, 
microbes, and worms, harnessed to exert their powers in the compost 
heap? The question is answered simply—by so making the heap that 
the organisms receive what they need, that is: (i) moisture; the com- 
post material should be ‘like a squeezed-out sponge’, says Sir Albert 
Howard. (ii) air; that is why the heaps should be ventilated by verti- 
cal holes (made by a crowbar or by building the heap around 
uprights and then removing the uprights in a day or two); and 
finally (iii) the acidity which results from the fermentation must be 
anticipated and provided against by a convenient alkaline base which 
will keep it in check: so that the reaction of the heap is between 
pH 7-0 and 8-0. Powdered chalk, powdered limestone, wood ashes 
or slaked lime—any or each of these, best mixed with earth, or even 
earth alone may be sufficient to neutralize the acidity. Those, then, 
are the three conditions, moisture, air, and some alkaline salt, such 
as lime or potash carbonate, to ensure the reaction which the fungi 
of the soil need for the performance of their best work. 
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“Their best work’, the work of soil fungi—what has that to do 
with human nutrition? The reader may well ask, for the answer is 
not apparent. Yet my thoughts on feeding again and again return to 
it, since it is an essential link in the chain of living processes and one 
upon which health, vigour, and quality depend. It must at once be 
admitted that that is not a statement of scientifically proved fact. It 
is an hypothesis, but one which so accords with the accumulated 
experience and practice of mankind that it seems axiomatic. None 
the less, though every circumstance points head-on to it, as the 
workers in the hive point to the queen, a little fragment of proof, 
substantiated by the most meticulous scientific method, is of special 
import, even if it be agreed that it is proof of its own limited problem 
alone, if it turn out to be exactly in line with the general hypothesis. 

Let me restate the position, but speaking of actual things, not 
abstractions. Even if it be an overstatement and go beyond the precise 
limits of certainty, it will be something easier to understand. And, 
anyhow, it will be closely akin to the truth. 

The best work of soil fungi and the influence of that work upon 
human nutrition—to the proof that such influence exists we now 
address our minds. 

Vegetable rubbish, when put in a trench in good soil, moulders 
and decays and makes useful plant food. When it is first mixed with 
a proportion of dung or of farmyard manure and a little soil and 
chalk or dust lime, it decays much better, that is it makes plant food 
better, quicker, more thoroughly. Urine mixed with the soil is an 
addition of special value, ‘urine-earth’ as it is called. These animal 
elements in the compost favour the presence and work of soil fungi 
and microbes. The fungi consume the cellulose of the plant residues ; 
but that is a process of some duration and meantime they, the fungi, 
must live. They receive their nourishment from the nutrient salts in 
the soil solution. But it is upon those that the crop itself is depend- 
ing. Thus when plant residues are consigned to the soil, during the 
attack upon them by the soil fungi, less, not more plant food is 
available to the crop. When, in the long run, the cellulose is itself 
converted into plant food the period of impoverishment is passed and 
the period of enrichment is entered upon. Cellulose and the fungi 
themselves in their turn are resolved into—plant food. Thus manur- 
ing with straw reduces the crop in the first season but improves it in 
the next. These two cycles of change, which in customary farming 
may occupy two seasons are carried out in the compost heap in 
twelve weeks, for there the conditions of moisture, air, and reaction 
are under control and can be maintained at their most favourable 
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points in the several phases of the process. The business of turning 
the wastes into humus, begun by the fungi, is continued by soil 
bacteria that work in air and completed by those that flourish in 
airless conditions when the heap has mouldered and settled into a 
more compact form, a stage comparable to the forest soil submerged 
below the surface layers. Here, then, is the humus ready for use. 


QUALITY AND THE MYCORRHIZA 


I have a mulberry tree which I planted thirty-eight years ago. This 
year, disliking the gritty condition of the mulberries which showered 
upon the soil of the garden bed below, I had the bed sowed with 
clover and perennial rye-grass ; and, thinking of getting a good ‘take’, 
had a two-inch dressing of compost applied. The ‘take’ has been 
good—and so have the mulberries. Never before have they been so 
large, so juicy or so well ripened. Whence comes this constantly 
remarked power of compost favourably to affect quality? 

It comes via the association of certain fungi with the crop roots. 
We keep cats and dogs because we like them and also because they 
kill mice and rats. Our dogs hunt for us, and mark, and carry. These 
animals benefit us ; but we benefit them: a mutual benefit results from 
the relation, a happy symbiosis. So with the association of the root 
of the plant with this fungus. The partnership confers a mutual 
benefit; but it is a benefit of which our knowledge is partial only. 
We know what the fungus does for the plant; but we know little of 
what the plant does for the fungus. 

What does the partnership do for the plant? What benefit does the 
plant derive from its familiar? Quality, health, disease resistance and, 
last but not least, flavour. The last may seem a doubtful benefit— 
for the plant. The better the flavour the more likely to be eaten. 
Clearly the flavour is of no benefit to the plant; it is likely that it is 
incidental to the plant’s first-rate condition. The probability is that 
a plant, strong in the possession of growth hormones,! vitamins, 
trace elements and all the other things and qualities which it ought 
to have and which confer resistance to disease and pest, and which 
render it robust to stand up against cold, tastes good to its human 
consumers, commends itself to them so that they recognize its quality. 
In short, taste enables us to choose the best because we like it best. 
If this be true, if our taste be a power by which we select food of 
value, if good taste be a pleasure for our guidance, the food must be 
unaltered in preparation to yield true witness. The cook, and in 
especial, the chef may so alter the taste as to mislead our judgment. 


1 e.g. auxins. 
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I recall a gay young baronet, in the old days, sending for me—it was 
a six-mile journey on horseback—‘I’m bad,’ he said. ‘What’s the 
matter?’—‘ Well, I’ve been staying four days with that fellow E— 
and he’s got a grand cook.’ Raw food does not so mislead, though 
it carries no guarantee against errors of judgment. 

I promised a little fragment of proof, substantiated by the most 
meticulous scientific method, that it is through soil fungi that plants 
receive their valuable qualities. 

The story begins in 1829 when threads of living tissue were seen 
under the microscope inside the vascular root-cells of certain plants. 
Eighteen years went by before it was recognized that these threads 
were fungus. The next chapter begins on a new impetus, primarily 
commercial: the German Government wanted more truffles and 
asked a Berlin botany professor to help. Professor Frank and his 
team set to work; and though truffles did not result, new knowledge 
about root-fungi did. Frank studied these from 1881 to 1885 when 
he published his conclusions. He recognized a widely-prevailing 
partnership between the roots of certain trees and a fungus, a 
‘dual structure, formed by the tree root with its associated 
mycelium’.! This structure Frank called Mycorrhiza, and by that 
name the partnership between root and fungus has since been 
known. 

There are, of course, hosts of fungi at work in the soil, influencing 
for good—or ill—the growth of plants, besides the mycorrhiza ; but 
since Frank discovered this dual structure in the roots of trees its 
existence has been confirmed in wood orchis and orchids; and it has 
been found to occur in heaths and heathers, and not only in pines 
and other conifers, in oaks and beech and many forest trees, but also 
in tea and coffee, sugar cane and many other grasses—for the cane 
is a giant grass—in wheat and rice and other cereals, in peas and 
clovers and beans, in vines and hops, and the list does not end there. 
How vital the partnership with their humble fungus associate is, to 
these noble trees and essential food crops, will appear from the study 
of it which I am going briefly to relate.” 

1 The fine threads which are visible as white lines on straw in manure or 
plant residues in compost. These threads are the body of the fungus, and are 
formed of fine thread-like cells (* hyphae’), which are sometimes branched. The 


mycelium permeating the soil throws up its spore-bearing organs above the 
surface in the form of toadstools (‘sporophores’). 

2 My information is from the work of M. C. Rayner, D.Sc. (see Mycorrhiza, 
Rayner, C.U.Press, 1927, also Forestry (the Journal of the Society of Foresters 
of Great Britain, vols. viii (1934), x (1936), xiii (1939), and xv (1941)—since 
published in book form under the title of Problems in Tree Nutrition (Faber & 
Faber, 1944)); and Empire Cotton Growing Review vol. xvi); of Professor Neil- 
son Jones, and of Sir Albert Howard. 
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Wareham ‘Forest’, in Dorset, of which the three or four thousand 
barren acres hardly justify the picture of noble trees which the word 
conjures up, is an infertile tract covered with heather. Dr. Rayner 
found that seedlings of the Corsican Pine would not grow in this 
poor heath soil. Incidentally it is a sad business when large tracts of 
land, ideally situated for afforestation, decline to oblige. On that 
Dr. Rayner’s scientific labours may have a hopeful bearing. But 
though the Forestry Commission who came into possession of the 
land in 1923, three years later sowed various species of pines, many 
of the seedlings died outright or passed into a condition of more or 
less complete check. Seedlings sixteen years old would be found a few 
inches high with very defective root systems. But there was never 
evidence of root disease, never any parasitic attack by any soil 
organism. Even after much of the land was tractor ploughed in 
1930, not without resulting improvement, yet evidence of the hostility 
of this soil to sown or planted pines persisted. Dr. Rayner examined 
the defective root systems of the seedlings and noted that there was 
a “poverty of mycorrhizas’. Was this due to fungi capable of form- 
ing mycorrhizas with these trees being absent from this soil or on the 
other hand was it due to something or some quality in the soil inimical 
to the ordinary activity of soil fungi? Or was there a third alternative? 
Was the thing that was wrong simple poverty of nutrient chemical 
salts in the soil—there was only a 2- or 3-inch layer of it, dry heather 
peat—for instance was the soil short of phosphates? Dr. Rayner 
decided to test that by applying basic slag, a phosphatic manure. 
Two ounces of it on a patch 12in. by 15 in., sown with Corsican 
Pine gave a good growth of seedlings. These in 17 months were four 
times the size of seedlings grown in the unslagged Wareham soil. 
The answer, however, she felt to be inconclusive: for it might be 
that the slag’s effect was indirect and depended on favourable changes 
in the microscopical organisms of the soil; besides she had done 
another experiment, for comparison, the results of which suggested 
that growth of the seedlings was more influenced by living, or in 
the jargon of the laboratory, biological, than by chemical factors: 
she grew Corsican pine seedlings in Wareham soil with added com- 
post, and got, in the same length of time, far finer growth than the 
slag had yielded. The details of the compost are of interest. She 
made two kinds, known in her laboratory as C5 and Cl. Hop waste 
with 1 per cent of dried blood formed C5 and C1 was chopped straw 
and 1 per cent of dried blood. Each heap was moistened and ripened 
in the usual way for 54 months. In the result the Cl produced growth 
twice as great as the slag did and C5 three times as great. 
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Though at the first blush this seems in favour of the biological 
explanation, the chemical equivalents which the composts contributed 
to the soil must be remembered. At the rate used, viz. 10 lb. of the 
compost per square yard, C5 supplied 71 lb. of combined nitrogen 
per acre, 14 1b. of potassium oxide and 40 lb. of phosphoric acid; 
and Cl supplied 16 lb. of combined nitrogen, 65 lb. of potassium 
oxide and 17 lb. of phosphoric acid. In fact the experiment is incon- 
clusive. Though it favoured, it did not prove the biological explana- 
tion. She was going to be very sure. 

Other experiments were done which were based on two composts 
of slightly different ingredients but almost identical chemical content. 
Their laboratory labels were C6a and C6b. Each was composed, to 
75 per cent, of soft wood sawdust, and each had | per cent of dried 
blood; but whereas the remaining percentage of C6a was fallen 
birch leaves, that of C6b was chopped ‘straw. It was Scots pine not 
Corsican pine seedlings she grew in these composts. The result 
was astonishing. In C6a they grew splendidly ‘with free develop- 
ment of mycorrhizas of normal structure’; whilst those in C6b 
were little better than seedlings grown in plain Wareham soil. This 
result is the more astonishing as precisely similar sowings of 
another pine, Pinus contorta, Lodge-pole pine, grew equally well 
in each. 

The difference must depend in other words not at all upon the soil 
solution, for that is the same in both cases; not upon texture, alr, 
and water holding properties of the composts, which, whether chopped 
straw or birch leaves were used, were identical ; it must depend upon 
the different kinds, or different growth of fungi and bacteria which 
were fostered by these decayed organic materials. Dr. Rayner felt 
that the nature and fate of the residues of animal and vegetable origin 
which are in the soil have more to do with the growth of fir trees 
and, indeed, of all trees than the supplies of nitrogen, potash, and 
phosphorus dissolved in the soil water. It was that hypothesis that 
she set out to establish or disprove. By the experiments now to be 
related she established it. 

Her plan was to grow seedlings of Scots pine in pots of Wareham 
soil, some with and some without compost. Every other pot stood 
in a glass jar which caught all the drainage water. This was systemati- 
cally returned to it. But the basis of the experiment was still broader. 
Other pots of plain Wareham soil were sown with the seeds and at 
the sam2 time with calcium carbonate powdered on to the surface 
of the soil and worked in with a glass rod. Then just as the seedlings 
were emerging from the seed-leaf stage salts to the values contained 
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in the compost were added (in a single dose and in solution), Other 
pots were treated in an identical way except that the calcium carbo- 
nate was omitted. The salts were ammonium nitrate, potassium sul- 
phate, and sodium diphosphate. Every other pot, of these also, 
stood in a glass jar and the drainage water caught therein was returned 
to it. 

So there were two sets of each of the three series, the plain soil 
series, the composted series and the chemical series; and to one of 
the sets the drainage water was returned and to the other it was not. 
Now it is clear that if the chemical story were true and the good 
growth produced by compost were merely the product of the calcium 
and the other salts in it, then these salts added straight to the soil 
should have the same effect. They were given at the favourable 
moment and with just enough water to wet the soil without drain- 
ing away ; and yet the upshot was that towards the end of the experi- 
ment the superiority of the seedlings on compost over those with 
the equivalent salts could in all cases be seen at a glance, Thus it 
was certain that the effect of compost was not merely chemical. The 
seedlings grown in the plain Wareham soil made the minimum of 
growth, those in the pots to which the salts were added were distinctly 
better and those grown with compost were by far the best. 

The secret of this superiority of compost, clearly, is a biological 
factor. That was the object of Dr. Rayner’s search, and the upshot 
of the experiment already related disclosed it—disclosed it in a 
manner she had not anticipated. This disclosure was one of those 
rewards which sometimes emerge unheralded in a dull and detailed 
but devoted research. 

The sowings had been made in March and the experiment con- 
tinued through two growing seasons, that is to the December of the 
following year, or a year and ten months in all. Then the ‘shoots’, 
meaning all of the plant above ground, were cut off at soil level, 
and the roots taken up, soaked, washed in running water and oven- 
dried at 60°C. to 65°C. until the moisture added by the washing 
was carried off, that is till they stopped losing weight. This diagram 
shows the results. It represents a comparison between the weights of 
plants that received the drainage water and of those that did not. 
The latter, that is those from which the water was allowed to run to 
waste, form the base line of comparison. The others, those to which 
the drainage water was returned, gained in weight more or less 
owing to that treatment. The diagram shows the percentage of those 
gains, or those comparative failures to gain, and it shows them 
separately for the shoots and the roots. 
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NOTE I. For the purpose of this diagram the weights of the plants 
to which the drainage water was not returned form the base line, O. 

NOTE II. The experiment was actually even more thorough. Tests 
were made with (1) C.5 compost, that is hop waste and blood; (2) C.1 
compost, that is chopped straw and blood; and (3) cow manure, and in 
each case with their equivalent salts added to duplicate pots without 
organic manure. These tests were run in separate series, alternatively 
with and without the return of drainage. For simplicity I have shown in 
the diagram only the findings in regard to the C.5 compost and its 
equivalent salts. All three experiments told the same story; but the 
effect of C.5 was the most pronounced and that of the cow manure the 
least. 
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Diagram of the increase or decrease in the weights of the roots and 
shoots of Scots pine seedlings to which the drainage water was returned 
expressed in percentages of the corresponding weights of seedlings to 
which the drainage water was not returned. 


Speaking of the plants to which the drainage water was returned, 
it will be seen that the seedlings grown without compost or other 
addition, but just in the plain Wareham soil, weighed 60 per cent less 
than those which did not receive the drainage water, the shoots 
40 per cent less and the roots 20 per cent less. The seedlings grown 
with ‘equivalent salts’ were nearly as bad. But the pots with compost 
had a precisely opposite story to tell. Their seedlings were not merely 
as good as those which had no return of drainage water: they were 
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better, and their superiority was peculiar in this, that it was the root 
which shewed it more, and the shoot to a less degree. A series 
treated with cow manure instead of compost shewed similar but 
much slighter superiority over their counterparts which had not had 
their drainage water returned. 

Thus the return of the drainage water produced an improvement 
in those receiving compost or cow manure, the improvement show- 
ing chiefly in the root; whilst in those receiving equivalent chemical 
salts, and still more in those that received no addition, the return of 
the drainage water reduced the gain in weight well below that made 
by the seedlings to which the drainage was not returned, and this 
poor performance showed chiefly in the shoots. 

Now to read the omens of these unpredictable findings. They 
prove, first and without any question that the chemical hypothesis 
(that the value of the compost consists in its nitrogen, phosphorous, 
and potash salts) is untrue. The addition of the same weights of those 
salts as are contained in the compost has no similar effect ; indeed the 
plant, so treated, is very little better than with no addition at all. 
Yet all the salts are returned with the drainage water. In the second 
place, the reader, bearing in mind that the base line marked ‘O”’ in 
the diagram represents the weights of the plants to which the drain- 
age water was not returned, will conclude that it was only when 
organic manure—cow manure or, far better still, compost—was also 

‘added, that the salts returned with the drainage water did any good 
at all. Without the organic dressings the return of the drainage water 
was detrimental. 

When speaking of the improvement in my mulberries that followed 
the application of compost I asked the question whence comes this 
constantly remarked power of compost favourably to affect quality? 
And answered it—it comes, as I suppose, via the association of 
certain fungi with the roots of the tree or crop.! Humus, derived by 
the composting process from the wastes of living things, is the food 
of the root-fungus association. That was abundantly evident in 
Dr. Rayner’s pine seedlings; in those that did well, having been fed 
with compost, the roots, when examined by the naked eye and the 
lens, showed a great activity and development of the root-fungus 
(mycorrhiza), and conversely in those that had no compost the 
Tesponse was poor. Dr. Rayner’s labours upon these points lasted 
for years, and are destined to become classic, She proved that when 


1 It is only an assumption on my part, that the mulberry has a mycorrhizal 
associate, an assumption because compost benefits it just as it does the many 
trees which have. I do not know if the roots have been examined for it. 
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the proper—or appropriate—root-fungi were absent from the seed- 
lings they starved, growth being checked and the pine needles show- 
ing chlorosis. 

That diseased condition in trees for which foresters borrow from 
human medicine this term chlorosis (green sickness) is roughly anala- 
gous to simple anaemia in humans. In the pallid, plump, palpitating 
girls doctors so commonly saw in the last century, but seldom see in 
this, the anaemia was due to relatively too little iron in too much 
watery blood. Iron is a constituent of the colouring matter, haemo- 
globin, of the red corpuscles, iron and a little manganese and copper. 
But there is no iron in the green colour, chlorophyll, of the corre- 
sponding plastids of plants. All the same, iron is needed by the plant 
to produce chlorophyll. Thus the causes of chlorosis or greenish 
pallor in girls and chlorosis or pallor from too little greenness in 
plants are not altogether dissimilar. 

Norway spruce is particularly liable to chlorosis. It is important to 
note that Dr. Rayner points out that treatment by compost is fol- 
lowed quickly by improvement. The discoloured pine needles take 
on a healthy green tinge just as, near fifty years ago, when human 
chlorosis was common, girls would soon improve on the Griffith’s 
mixture (fresh carbonate of iron) which we gave them. To be sure 
it was fresh, I had its components dispensed in separate bottles from 
which the patient mixed two spoonfuls, and we spoke of the carbo- 
nate of iron, so formed, as ‘nascent’. Even in those day attention 
was directed to the value of freshness. Now what is the cause of 
chlorosis in plants? Magnesium deficiency, for one thing, since that 
metal is an actual constituent of the green pigment itself. Iron 
deficiency for a different reason: iron is needed to form chlorophyll, 
as a catalyst—in legal phrase amicus curiae, a friend of the Court, 
but not a party to its action. But its function is important for the 
amount of chlorophyll depends on the amount of easily soluble iron. 
Manganese deficiency for another; and manganese, too, 1s un- 
doubtedly a catalyst and a partner with iron in the business of green- 
ing plants, but it is a jealous partner and too much spoils the work 
of the iron. Thus an over-plenty of manganese immobilizes the iron 
and leads to chlorosis through iron starvation. 

The limits within which metals work in the processes of life are 
sometimes strict, and though Sir Robert McCarrison found that 
manganese, a constituent of all live tissue, plant, and animal, is 
more in amount in the tissues in which the processes of life are the 
more active, and most in those where they are most, yet it was easy 
to overdo the supply. The amount given in their food to experimental 
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growing rats, for instance, must be between strict limits: while 
0-889 mg. daily was detrimental to their growth, 0-0327 mg. had an 
excellent effect, and he points out further, that, as wheat grain con- 
tains 4-82 mg. of manganese per 100 gm., if the rats’ diet contain a 
fair proportion of whole wheat they will receive a concentration of 
manganese round about the favourable dose of 0-03, the optimum 
daily ration. That illustration will serve to show the strictness of the 
limits within which metals work in the processes of life. Now here 
we have chlorosis in plants caused by shortage of magnesium, of 
iron, and of maganese; and conversely, by too much manganese. 
Traces of copper and of zinc also act as catalysts and chlorosis may 
be due to their absence or indeed to their excess. And finally want 
of lime completes the list, but I am uncertain of its right to occupy 
a place in it. True, calcium pectate forms the middle layer of the 
cell wall of plants—to whose constitution it is therefore fundamen- 
tal, but I am now considering calcium deficiency in the soil as a cause 
of chlorosis in the crop and, as soil acidity has precisely the same 
effect as calcium deficiency, the favourable effect of the lime is in 
reducing the acidity and must be thought of apart from the influence 
of the metal, calcium, as such at all. The true list then of chlorosis 
causation is: too little magnesium, iron, manganese, zinc or copper, 
and too much manganese, zinc or copper. Now whither is all this lead- 
ing us? To two points, one of which has been mentioned—that the 
treatment with compost of the seedlings of Norway spruce, of which 
the needles were showing chlorosis, performs a quick cure. The 
chemically minded critic will say at once: the compost must have 
contained supplies of the deficient mineral—a very proper remark. 
But consider first the second point. It is that inoculation of the soil 
with pure cultures of the appropriate mycorrhiza, the fungus root- 
partner, has the same effect; it cures the chlorosis, causing ‘rapid 
greening of the foliage and resumption of active growth’. Here we 
have a living influence. 

But chlorosis is only a single sign and symptom of disease. We have 
seen that compost and the mycorrhizal association remedy it. Let 
us turn now to their more important role: the maintenance of normal 
health. A glance at the picture of three of Dr. Rayner’s pots in 
Plate Va will convince the most sceptical of their efficacy. 

In the left-hand pot the seedlings are growing in untreated Ware- 
ham soil. They, like the seedlings in the other two pots, were sown 
twenty-seven months ago; but what a poor tribute they pay to the 
qualities of that soil. True, these particular seedlings are not of 
native pines. They are Norway spruce (Picea abies), but it is much 
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more the hostile soil than the species of tree that causes the poor 
response ; for, besides Lodge-pole pine and Monterey pine both of 
which came from California, our own Scots pine do equally badly— 
indeed worse—worse than Corsican pine: there is some enemy, some 
factor toxic to the roots of pine trees in this Wareham soil. It is 
interesting that one species, the Maritime pine (Pinus pinaster) can 
stand it pretty well. 

Now what is this enemy? What is this toxic factor? Professor Neil- 
son Jones has shewn. They are not chemical but living enemies, in 
short, fungi; and they must be fought with living forces of resistance. 
The ‘counter-battery’ work must get under way. The other two pots 
of pine seedlings shew it at work. The middle pot received at sowing 
some Swedish soil, and the right-hand pot received that and some 
compost as well. Behold the amazing difference! 

The results are so striking that I will be more precise about the 
treatments. The left-hand pot had, as I said, just the hostile Wareham 
soil. The middle pot had that but, inserted below the surface, at the 
time of sowing, 5 gm. of Swedish soil as well: that is just two level 
teaspoons. This soil came from a native woodland of Norway spruce 
near Stockholm. Professor Melin, who sent it, had identified several 
fungi in it which form root associations with Norway spruce although 
the particular one which came into action in this particular experi- 
ment cannot be specified. The right-hand pot, besides the Wareham 
soil and the same dose of Swedish soil, received also at sowing some 
hop waste and dried blood, 1 per cent, made into compost. 

The dramatic effect of these additions is not, the reader will feel, 
just a matter of extra food. No, the root fungus, mycorrhizal associa- 
tion, in some way conveys to the plant substances or influences which, 
without its aid, it can hardly, or cannot at all, obtain. As Sir Albert 
Howard puts it, through the mycorrhizal association, the plant and 
the soil come into gear: it is the ‘clutch’ of the ‘machine’. 
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CHAPTER IV 


The Mycorrhiza 


| aa is no doubt that the disclosure of an unrecognized stage in 

the sequence of life was being made by the studies referred to in the 
last chapter. That stage is that fungi rot, disintegrate and consume 
the wastes of plants and animals and convey the highly complex 
products of that disintegration to the roots of the next, the living, 
generation of plants. In the pine trees studied, and in many other 
trees and plants mentioned, notably crop plants, the relation between 
fungus and root is so intimate that the mycorrhizal association they 
form is an entity, a definite composite body formed of two separate 
sources, but as individual as a lichen. After all, the long-familiar 
lichen is a ‘merger’, to borrow the commercial term, of two humble 
plants, the body of it being the colourless threads of a fungus woven 
together, and the coloured element of it being a different plant alto- 
gether, to wit Algae, single-celled plants carrying chlorophyll. 

In the mycorrhizal association, as in lichen, I suppose each partner 
profits. The green plant gets the nutrient inorganic salts dissolved in 
the soil water (though, in the case of the lichen, the ‘soil’ is meagre 
indeed) ; and sun, carbon dioxide in the air and so on provide the 
well-known means of manufacture of sugar, starch, and, it is generally 
believed, protein too. It is equally well known that fungi are devoid of 
this power of employing sunlight ; but they are compensated by being 
able to use highly complex organic compounds, which are always 
the legacy of a foregoing generation of living things. Thus both 
partners bring very valuable assets into the joint business of living. 

To anyone who thinks on these things it will be obvious that the 
soil supplies the plant not only by the familiar route that Liebig 
taught, the mineral salts in the soil solution, but also by this other 
that is coming to light, the passage of highly complex organic sub- 
stances from fungus to plant. 

In the third chapter I promised a little fragment of proof substan- 
tiated by the most meticulous scientific method that health, vigour, 
and quality depend upon soil fungi. The promise applied to a limited 
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problem which I had in mind, that of Dr. Rayner’s pine trees. I have 
tried to summarize their story (for there is ‘lots and lots’ more of it), 
and it will be agreed, I think, that, in regard to them, the pines, the 
proof is complete. But let us see now whether it is, in fact, in line 
with wide and practical observations in many fields ; do such observa- 
tions tend to confirm our general hypothesis that it is through the 
intermediary of fungi that humus passes to the roots these highly 
organized substances without which health cannot continue? And let 
us inquire if the hypothesis applies widely throughout the vegetable 
kingdom and particularly, for this is our concern, in food crops? 

General Smuts says ‘final convictions are not inductions from 
experience but insights into it’.t Sir Albert Howard had such an in- 
sight. In his private report of a tour of seventy-five tea estates in 
1937, made at the instance of the London agencies of the Tea In- 
dustry, he wrote: ‘In a number of cases where compost was applied 
for the first time to crops like coffee, rubber, and tea, immediate and 
spectacular results were obtained. There was a sudden and marked 
improvement in growth, in general vigour and in resistance to 
disease.’ And elsewhere? he wrote: ‘If humus acts as an indirect 
manure by (1) recreating the crumb structure’ (of the soil) ‘and so 
improving the tilth, and (2) by furnishing the soil population with 
food from the use of which the soil solution eventually becomes 
enriched to the advantage of the crop, such factors would take time 
and we should expect the results, if any, to be slow. The improvement 
following humus was the reverse of slow—it was immediate and 
spectacular ’—he uses the same emphatic words again, so deeply was 
he impressed, ‘some other factor besides soil fertility appeared, there- 
fore, to be at work’. He continues: ‘After much thought it occurred 
to me that the explanation would be found in the active root system 
of tea and rubber, and that the remarkable results recently obtained 
by Dr. M. C. Rayner on mycorrhiza in relation to forestry at Ware- 
ham in Dorset would apply to tropical crops.’ 

He had already (1933) advised Major Grogan at the Kingatori 
coffee estate near Nairobi to use Indore Compost. Two years later 
he learned that, in the twenty-eight months that had passed, 1,660 
tons of the compost had been applied. At his original visit it was 
‘obvious from the general condition of the bushes and the texture 
of the soil that a continuous supply of freshly made humus would 
transform the estate. By 1935 the effect was wonderful. Kingatori 
had become a place of pilgrimage and composting had become the 
recognized practice.’ Incidentally it was this success which suggested 


1 J.C. Smuts, Freedom. 2 Empire Cotton Growing Review, July 1938. 
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to Sir Albert the field of work for the promotion of true soil fertility, 
which has occupied an arduous but triumphant ten years of retire- 
ment. In India and the New World (Costa Rica, then Central and 
South America) besides in Africa the same success attended the appli- 
cation of humus to coffee production. The marked response of the 
bushes suggested that coffee would be a mycorrhiza former. Surface 
roots from Travancore, Tanganyika, and Costa Rica were sent home 
for examination. In all of them his ‘insight’ into the presence of 
mycorrhiza was confirmed by Dr. Rayner and Dr. Ida Levisohn. 

The effect on tea has been mentioned; it was seen over and over 
again. And a further observation is impressive. When artificial 
manures had been used on worn-out tea, infection by a fungus 
(Rhizoctonia), often a mild parasite, occurred; but when compost 
had been used, not a parasite but an ally, to wit a mycorrhiza, was 
present well developed. 

Sugar told the same story. In India the vegetative propagation of 
sugar cane is carried on by growing the cuttings with natural manure. 
For two thousand years in the United Provinces the varieties of cane 
have persisted unchanged—witness their Sanscrit names—and in the 
West Indies up to the eighteen-nineties almost the only kind that 
had been grown was the Bourbon variety. There was little or no 
cane disease and no tendency for the variety to run out. Then in the 
West Indies about 1890 the chemicals replaced animal manure, and 
little by little insect and fungous diseases on the one hand and run- 
ning out of variety of the cane on the other threatened the stability 
of the whole enterprise. In India, too, when chemical manure was 
used insect pests marshalled their forces for the attack. In South 
Africa the chemicals began to displace the pen manure. That is the 
local name for the dead leaves of the sugar cane, cane trash, trodden 
and dunged by the draught animals, mules, and oxen, bedded upon 
it. When motor transport replaced them, the new convenient economy 
was complete—and the stage was set for the same insidious tragedy, 
the running out of variety and the unremitting infiltration of pests 
that had devastated the sugar. cane of other continents. Mr. G. C. 
Dymond, as a result of a long talk in 1938 with Sir Albert Howard 
in his garden at Blackheath, itself an object lesson of his methods, 
became a disciple. He writes in The Proceedings of South African 
Sugar Technologists, 1943, a passage, pregnant and practical, which 
I will quote: ‘In regard to sugar, every planter knows more or less 
what seed cane he will require in the following year. Whatever com- 
post he has, or can make on the basis of ten to eleven tons per beast 
per year, should be liberally used in specially prepared seed beds or 
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fields. If this becomes universal practice in the sugar belt, there will 
be little talk in the future of varieties “running out” and less need 
for the continuous replacements with new varieties, which face our 
industry under our Western agricultural methods.’ 

The question arises, since the cure is the same as in the case of 
coffee and tea, is the cause the same? Is the need to sustain a mycorr- 
hiza with humus at the root of the matter? It is; in 1938 and 1939 
roots of sugar cane from India, from Louisiana, and from Natal were 
submitted to expert examination : all showed the mycorrhizal associa- 
tion. The specimens from Natal were, some from composted soil, 
some from soil dressed with chemicals, and while the former had 
ample and active mycorrhiza those of the latter were poor and 
dwindling to extinction.? 

In December 1939 I had a letter from Sir Albert Howard dated 
19th, consisting of this one line: ‘One good piece of news—rice is 
a mycorrhiza-former.’ The examination on which this statement 
rests was later given in An Agricultural Testament, p. 81. Surface 
roots of transplanted rice, 116 days from sowing, grown in soil 
manured with humus, collected on the 27th of October 1939 by 
Mr. Y. Wad in Jhabua State, were examined by Dr. I. Levisohn on 
the 11th December. Her report is in the highly specialized terms of 
the laboratory; but its purport will be evident enough to the lay 
reader: ‘The active hyphae’ (fungus threads of the mycorrhiza) 
‘are of wide diameter ; they pass easily through the cell walls’ (that 
is the cell walls of the rice) ‘and form coils, vesicles, and arbuscles.’ 
(That is, tufts. An arbuscle literally means a dwarf tree.) ‘They show 
the early and later stages of digestion,’ (that is digestion by the rice). 
‘The resulting mass of granular material appears to be rapidly trans- 
located from the cells.’ The movement of materials within the plant 
‘from cell to cell (translocation) is commonplace enough; but it is 
worth noting that here we have the digestion of one plant, the fungus, 
by another, the rice, a process in some degree comparable to the 
digestion of vegetable food in the stomach of an animal. Of this 
more anon. 

Now the Chinaman sows the rice in a nursery and the preparation 
of the nursery bed is the key of the whole culture. Animal manure 
contributes an essential element, but not without treatment. Dr. King 
remarks that the Chinese ‘have long realized much time is required 
to transform organic matter into forms available for plant food, and 
although they are the heaviest users in the world, the largest portion 
of this organic matter is predigested with soil or subsoil before it is 


1 Sir Albert Howard, An Agricultural Testament (O.U.P.). 
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applied to the fields. This is at an enormous cost of human time and 
labour. . . .” In other words they use compost. Sir Albert Howard 
relates the first trial of Indore compost for rice. It was by Mrs. Kerr 
at Dichpali Leper Colony in the dominions of H. E. H. The Nizam. 
Six Ib. of seed rice on 6,364 square feet dressed with an 14-14 in. of 
compost yielded 422 Ib. of rice (and 138 bundles of straw) ; with Zin. 
of compost and some farm rubbish, an area of identical size yielded 
236 lb. of rice and 106 bundles of straw, while another similar area 
which had no dressing yielded 60 Ib. of rice and 40 bundles of straw. 
Now this was a transplanted crop. The farmer’s men, in China mostly 
his own family, stride in line across the field, and, poking a finger 
in the soil, dibble in the seedling rice at due intervals. At Dichpali 
the compost was then applied. (We are not concerned here with the 
irrigation factor.) I understand that it is quite usual for the Eastern 
cultivator to rely upon the manuring of the seed bed with humus as 
the chief or only contribution to the fertility of the crop. Sir Albert 
Howard writes ‘just before transplanting the seedlings are much 
richer in nitrogen than at any further stage in the life of the plant. ... 
Do the roots of rice in the nurseries and also after transplanting 
exhibit the mycorrhizal relationship?’ As we have seen, they do; but 
it is revealing to follow his very acute examination of the position 
made prior to that disclosure. I will summarize it. 

The rice seed beds are irrigated intermittently for a few hours at 
a time and the water is then drained off so that air is accessible to 
the roots—the conditions are aerobic.! But when the seedlings have 
been transplanted, as the irrigation water is } in. deep upon the fields, 
the conditions are airless—anaerobic: the young rice has to rely 
largely upon the limitless growth of algae to supply the oxygen. The 
tremendous process of creating, in the green leaf in the light of the 
sun and with the inorganic salts absorbed, not only all the sugar and 
starch upon which more than half the world relies for its food, but 
also the protein upon which the plant relies for its continuance, 
that process (photosynthesis) is carried out despite airlessness. The 
nitrate available to the roots must be diluted in vast volumes of 
water, diluted like Falstaff’s sustenance, ‘One half-pennyworth of 
bread to all this monstrous quantity of sack’; and yet the rice suc- 
ceeds and makes its protein. Not only the absorption from this very 
weak solution of all the nitrate salts which the plant needs to make 
nearly half the dry matter of its protoplasm is difficult to understand, 
but Sir Albert remarks, the formation of the nitrates themselves in 
the airless and aqueous conditions is surprising. The nitrosomonas, the 


* See detail of rice cultivation in chapter vii. 
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bacteria which use the ammoniacal products of animal and vegetable 
wastes to form nitrites, and the nitrobacter which turn the nitrites 
into nitrates, must have oxygen—one reason for the insistence of 
farmers and gardeners upon a well aerated soil. ‘If, however, the 
mycorrhizal association occurs in transplanted rice,’ he writes, ‘the 
Dichpali results explain themselves.’ His assumption was that the 
nitrogen requirements of the plant are supplied through the channel 
of the fungus penetrating direct into the roots. And in that case it 
would not be nitrates that would be conveyed but more complex 
organic compounds of nitrogen. That this further ‘insight into experi- 
ence’ was justified has been already shown by the quotation from his 
letter of December 1939 that rice is a mycorrhiza-former! 

A reader whose attention is now directed for the first time to this 
newly suggested way in which a plant derives an important consti- 
tuent of its nutrition from the soil—this all-important link in the 
chain of human nutrition—who has followed my argument so far, 
may find interest in the present views of plant physiologists. There 
is common agreement that far more complex substances than mere 
nitrates do somehow enter plants by their roots. Amongst these are 
growth promoting substances, which are comparable with the chemi- 
cal messengers or hormones of animal and human physiology. Under 
their influence growth increases, of both root and shoot. Of this 
growth we have seen examples in the pine seedling cultures. No one 
doubts that the substances are derived solely from organic manure. 
The botanists call these vegetable hormones auxins. Their chemistry 
appears to be known with accuracy. The mention of a couple of their 
names, § indole-butyric acid and phenyl acetic acid, will serve to 
shew how precise has been their investigation. Dr. Rayner directs 
attention to one of particular interest which awakens wonder and 
admiration for what, in human affairs, would be called the fore- 
thought and planning of this plant-with-fungus partnership. It is 
called heteroauxin, by chemists—indoleacetic acid. I must refer to 
a long recognized characteristic of the mycorrhizal association which 
this substance is now shown to influence. Professor A. B. Frank 
(1881) had found that the roots of oak and beech where truffles are 
found are not a bit as text-book say they are. The fibrous roots in 
the upper layers of these woodland soils are a mass of short thick- 
branched rootlets, much shorter and thicker than the ordinary root- 
lets with which he was familiar. Moreover they bore no root-hairs. 
On minute examination these ‘short roots’, thick, cream-coloured 
or brown, sometimes pink or yellow, were found to be young root- 
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hairs and isolated from the soil by this impermeable sheath, how 
they could perform the normal function of rootlets of absorbing the 
soil solution was at that time a startling question. I have already 
indicated the answer. Not only were they found in oak and beech, 
but hornbeam too, alder and hazel and chestnut also showed them. 
And when he turned to the conifers, such as pine and spruce, there 
were the ‘short roots’; so he began to see how widespread was the 
mycorrhizal association. A detail about the pine ‘short roots’ is 
A 
*" 
as coral does. Now what concerns us here is that this substance, 
heteroauxin, whilst stimulating the production of roots retards their 
length. Thus the fungus partner sees that the other partner is in 
the right shape for their association. 

On an earlier page, I said, ‘We know what the fungus does for the 
plant, but we know little of what the plant does for the fungus.’ 
Some of that little Dr. Rayner tells.1 The young tree roots exude 
substances which promote the growth of the fungus. When it is 
remembered that fungi rely upon organic wastes for their sustenance, 
and one reflects upon the evidently essential service to both partners, 
of this mutual exchange of growth-promoting substances, the recogni- 
tion of the truth, that of the ‘doctrine of return’, is inescapable. 

The opinion of a certain Swedish authority is mentioned by 
Dr. Rayner, that the exchange of growth-stimulating substances is 
the chief function of the mycorrhiza. This view seems inadequate. 
Professor Frank himself thought as already stated, that, as well as 
soil water, they import nitrogenous organic matter. A rival botanist, 
Stahl, saw, in the better power of the mycorrhiza to absorb soil water 
and its salts, its true function. But it is not its only function: it not 
only has both but, as we have seen, others. Besides the absorption 
of growth stimulants there is a presumption of a far greater range of 
powers and duties. It is certain that Vitamin B, aneurin, or thiamin, 
formula C,,H,,N,OS, the only vitamin containing sulphur, present 
in soil which receives organic manure containing it, is absorbed by 
the roots of plants. 

Sir Albert Howard considers the conclusion inescapable that the 
synthesis of protein in the green leaf does not achieve perfection 
without the contribution of organic nitrogenous derivatives brought 
in by the mycorrhiza. This, if a fact—and everything in long-term 
farming and gardening points that way—is the very core and essence 
of any inquiry into nutrition. Life depends on protein. If protein 

1 Trees and Toadstools, p. 64. 
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needs certain substances for its perfection and is denied them, it in 
its turn must deny perfect life to its consumers. Life, for a time and 
to a degree, may be possible without them; but it is in some essential 
way defective. It is not built either for quality or continuance. 

The immediate question before us is how the mycorrhiza imports 
into the roots of its associated plant these organic nitrogenous sub- 
stances. An examination of the drawing on Plate Vb will afford a 
simple enough suggestion of an answer. 

The drawing shews clearly that the fungus threads grow into the 
plant cells and there they are digested. The ordinary process of move- 
ment of materials within the plant (translocation) must without 
doubt distribute the material so brought in. To suppose otherwise 
would be to suppose disease, for the materials if merely dumped in 
the tissues would choke them. But it is those plants which form the 
mycorrhizal association which shew the best health and vigour. It 
seems an irresistible conclusion that here we are in the presence of 
the secret of the entry of complex organic substances, derived from 
the residues of one generation of living things, into the plants which 
form the first of the series of the next generation. 

All sorts of objections will be and are made by able men of science ; 
but they need not detain us because they are admitted and are valu- 
able in shaping the hypothesis. Such objections are chiefly that not 
all plants make a mycorrhizal-association. The reply is that the 
mycorrhizal habit, now shewn to be very widespread, may not indeed 
be universal: that is not claimed; but the further research proceeds 
the greater the variety of the fungus-to-root relationship which is dis- 
closed. The subject is one of almost incredible complexity—for in- 
stance, though it is almost certain that the ordinary mushroom com- 
monly makes a partnership with a certain grass, even so straight- 
forward an example has not yet been established. But the knowledge 
we have of the subject is consistent with the likelihood that plants 
which do not form structural mycorrhizal-association, none the less 
are associated with other seemingly independent soil fungi and that a 
mutual benefit passes between them of a similar character to that 
which the mycorrhiza and its associated plant enjoy. How otherwise 
can the singular effect of humus and humus-forming organic wastes be 
explained ? Lady Eve Balfour has, indeed, added a new stage to the for- 
mula which we Cheshire doctors gavein the Medical Testament, thus: 
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CHAPTER V 





Factors of Health conveyed by the Soil 





Axayone who reflects upon the line of thought traced in the fore- 
going chapters will be led to regard the way in which foodstuffs are 
grown as the condition of their value. That is, thinking of these food- 
stuffs as the source of the high quality of protein which, as all the 
world knows, we require for our health, he will see that protein which 
is made, compounded, or synthesized imperfectly owing to the want 
of some ingredient which mycorrhiza and humus, in adequate force 
and amount, should have imported into the crop plant, but have 
not—that protein is not adequate for his needs. That it is not even 
adequate for the plant itself is shewn, as I have mentioned, by 
reduced disease resistance. At once the question arises: How is the 
importance of this fact to be brought home to the generality of 
people? For all are equally concerned in what the growers alone can 
make good. Convincing demonstration on an adequate scale in as 
many districts as possible would be, and here and there happily is 
beginning to be, a favourable factor. As Sir Albert Howard says, 
‘Write it on the land!’ It is necessary to do all that and more. It is 
necessary to sow in the public mind an understanding of what is 
wrong, of what for a century has been steadily going wrong, but 
doing so in a way so insidious that the confusion of good and bad 
has been almost inevitable. Judgment by weight of crop, by ease of 
production, by labour-saving method, by cash returns, by propor- 
tionate returns, that is by the balance left in the bank (or the size 
of the overdraft) when the outgoings in producing a crop are set 
against the receipts for its sale, all these and other such considerations 
have counted more than the quality of the food produced, more even 
than the fertility remaining in the land. 

A doctor often has occasion to say to a patient, ‘What bread do 
you eat?’—and sometimes, less often now than formerly, receives 
the proud answer, ‘We make Our own.’ To pursue, the matter then, 
as he must, with the further question, ‘With what flour?’ is discon- 
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certing. Few housewives can tell how the flour they use was produced. 
Those two millers I mentioned who stipulated that the wheat should 
be grown with compost are ‘a little cloud out of the sea like a man’s 
hand’. They may be the forerunners of a great future development. 
At present some farmers’ wives use flour their husbands grind for 
them in the farm’s own mill, generally petrol driven attrition mills, 
.$O in that case the quality and culture of the wheat are in the farmer’s 
own control. A few large farmers and landowners perform a similar 
service for their labourers ; but the small decimal of 1 per cent of the 
population who enjoy such advantages indicates how far we have to 
travel before England is so fed in respect of the most essential of all 
foodstuffs in the way that makes for health. 

This is a long-term policy I am advocating; not easy to organize, 
difficult to demonstrate: here is an experiment for the doubters. It 
is fifteen years old, but does that weaken it? It was done by M. J. 
Rowlands and Barbara Wilkinson, and recorded in the Biochemical 
Journal.‘ I abstracted it for the News Letter on Compost® in some 
such form as here follows. 

The affair arose from Mr. Rowlands noticing how much better 
his pigs fared on home-grown barley and wheat (ground to meal) 
than on bought. He decided to test, comparatively, food grown on 
natural manure and that grown on artificial. The crop he chose to 
test was to be, not barley nor wheat, but seeds of clover and grass. 
The animals tested were not pigs but rats. Identical groups were 
tested on the ‘artificial’ seeds and the ‘dung’ seeds respectively. This 
was the preparation of the field. 


1925 
Cabbages grown. 


‘ 1926 
Potatoes grown. Wheat sown in autumn. 


1927 


Grass seeds with various clovers sown amongst the growing wheat. 
After harvest the aftermath was lightly grazed. 


1928 


Field cut for hay and grass. 
In autumn the field was divided. Half was manured with artificial 
manure and half with natural manure. 
1 Vol. XXIV, No. 1, 1930. 2 No. 4, October 1942, p. 31. 
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Natural Artificial 
Pig manure with straw 20 cwt. basic slag 
20 loads per acre 3 cwt. Kainite 
(sulphate of per acre 
How the pigs which produced the potash, salt and 
manure were fed: magnesia) 


50 per cent middlings (i.e. ground 
bran with adherent endosperm) 
40 per cent barley meal 
10 per cent of this mixture—meat 
meal, embryo of rye and wheat 
(rich in Vitamin B) bone meal, 
cod liver oil. 
1929 
Spring 
1 cwt. sulphate of ammonia per acre. 


July 
The crops on both parts of the field were cut, harvested in separate 
barns, and threshed. 


ANALYSIS OF GRASS AND CLOVER SEEDS 


(percentages) 

‘Dung’ Seeds ‘ Artificial’ Seeds 
Protein a iiad 
Moisture 5°8 5:0 
Fibre 19-4 21-6 
Ash 9-0 10:5 
Phosphorus 0-44 0-33 


Such was the preparation of the food. Two tests were applied, one 
of its power of preventing nutritional deficiency, the other of its 
power of curing it when it has occurred. 

To make either test it was necessary to have, besides the seeds, a 
basal diet containing all the other needful nutrients except that to be 
tested. In this case Mr. Rowlands had suspected, in the case of his 
pigs when they were having bought food, that it was deficient in 
Vitamin B, and that the deficiency might be due to the cereals having 
been grown with artificial fertilizers, To see whether such an explana- 
tion was possible Vitamin B was omitted altogether from the basal 
diet. 

Such a method of experiment is routine practice in a nutritional 
laboratory. The required ‘B deficiency diet’ was already available. 
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It is one devised by Sir Jack Drummond and is composed of starch, 
caseinigen, salt mixture, and cod liver oil. Every trace of Vitamin B 
is eliminated. 

In the preventive test two groups of young growing rats were used. 
One lot was fed for twenty-one days on 80 per cent basal diet and 
20 per cent ‘dung’ seeds, after that for the next eleven days the per- 
centage of ‘dung’ seeds was raised to 25 per cent. The animals grew 
well for ten or twelve days, but for the next eight there was no 
appreciable increase of weight. But from the beginning of the larger 
ration of ‘dung’ seeds on the twenty-first day the rats grew normally. 

The other lot had identical treatment except that the ‘artificial’ 
seeds were given. For twelve days the rats grew fairly well, though less 
well than the first lot. But after that there was almost no progress 
even after the increase from the twenty-first day to 25 per cent of 
the proportion of seeds in the diet. They became poor and unthrifty 
animals. It was clear from these contrasting groups that the ‘dung’ 
seeds prevented deficiency of Vitamin B and that the ‘artificial’ seeds 
did not. 

For the curative tests the procedure started the other way round. 
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Two fresh lots of rats received the Drummond deficiency diet, but, 
for eighteen days, no seeds at all. By that time they were not only 
doing badly—they had failed to grow from the fifth day—but from 
the thirteenth they were actually losing weight. Then on the nineteenth 
day both lots were given seeds, one the ‘dung’ seeds and the other 
the ‘artificial’ seeds. Those that had the ‘dung’ seeds began at once 
to grow normally and made a good recovery; but those which were 
given the ‘artificial’ seeds had a surprisingly different fate. After a 
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flicker of improvement, their weight rapidly went down: they were 
wasted, hunched up, and shedding hair so that bald patches appeared. 
To the eyes of experienced nutritionists, such as Sir Jack Drummond, 
their condition was one of typical Vitamin B deficiency. He suggested, 
when he saw them on the twenty-first day of the experiment, that is 
after they had had the ‘artificial’ seeds three days, that, seeing they 
could only live a few hours unless a change were made, the ‘artificial’ 
seeds should be stopped and in their place the ‘dung’ seeds should 
be given. That was done. Immediately the rats recovered and, con- 
tinuing on the ‘dung’ seeds, they forthwith made a normal rate of 
growth and in ten days trebled their weight. 
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These experimenters sailed their voyage of research with a well- 
found ship : they omitted no detail in their preparation. For instance, 
in view of the plenty of the vitamin in the food of the pigs, they 
examined the manure for it. They extracted it with slightly acidified 
50 per cent alcohol and concentrated the extract by distillation in 
vacuo. Then, again using rats on the B deficiency diet which were 
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losing weight, they tested the extract they had obtained. When this 
was added to the diet, the rats at once began to gain in weight. Their 
inference was that the grass and clover from the dung-dressed land 
had derived the vitamin from the manure of the pigs. As to how it 
was absorbed they wisely do not say, contenting themselves with this: 
‘It would seem that a plant may absorb Vitamin B from the land, 
and that the Vitamin B content of any food may be dependent upon 
the amount of this vitamin in the land.’ In the last chapter I mentioned 
the recent views of nutritionists on this matter. 

It appears to me that this is a pregnant pronouncement, disclosing 
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a hint of how human nutrition is at the mercy of the crude chemical 
substitute farming which, despite knowledge, is still prevalent, nay 
almost universal. 

The authors finally make a shrewd remark on the interpretation 
of research upon vitamins : 

‘One worker states that in his experimental work a certain food 
contains Vitamin B; another worker, using the same type of food 
differs entirely in his findings ; and we consider that the food that is 
being tested is not the only point which is of importance. If these 
results are correct they have a considerable bearing upon agriculture 
and nutrition.’ 

That means, I take it, that it is not only the food, wheat, barley, 
or what not, that is being tested that matters, but also the soil in 
which it was grown; and not only the soil that matters but the 
manurial treatment, natural or artificial, which it received. Impres- 
sive tables of figures or of signs of + or — opposite lists of foods, in 
columns indicating the absence, presence, or abundance of the several 
known vitamins in each must therefore be regarded as nothing more 
than useful guides of what has been found in given cases, but not as 
final or infallible. 

That the way in which foodstuffs are grown is a condition of their 
value may be a self-evident proposition ; but a precise demonstration 
of an example, such as that by Rowlands and Wilkinson just cited, 
should convince people concerned in the production of food of an 
obligation to ensure their product the qualities normal to it and need- 
ful for the health of its consumers. 

But many examples are necessary securely to establish the principle. 
They must be of varied types. The arbitrary and artificial exclusion 
of a single item from the diet of a few rats and the discovery that 
hay seeds, manured in one way, replaced it, but, manured in another 
way, did not, may seem to some men remote from the problems of 
mankind. Such minds may be open, rather, to consider the influence 
upon groups of human beings of deprivation and its remedy. If it 
could be shown that large groups of people, deprived of certain items 
of food, throve badly, and that, when the deprivation was remedied, 
they throve well, that might interest and impress many to whom the 
line of thought and the language of the laboratory are unfamiliar 
and unwelcome. Definite experiment upon humanity must be limited 
by many scruples and difficulties ; but observations of unpremeditated 
occurrences are of a different order. Here is one such. 

Mr. Brodie Carpenter, L.D.S., is a dental officer of a residential 
school. He took over his duties in September 1939, The teeth were 
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poor to bad. He graded the children: A — no cavities to two; 
B = three to five; C = six upwards. There were 50 per cent A; 
32 per cent B; and 18 per cent C; and he found the children’s incisor 
teeth very liable to decay. He started a campaign with engine, filling 
materials, and even forceps, and of course tooth-brushes and paste. 
September 1941 showed A, 56 per cent; B, 29 per cent; C, 17 per 
cent, and things got no better till by 1943 and early 1944 there was 
some encouragement. For one thing cavities were less numerous and 
another better sign was the state of the saliva. It had been of the 
gluey, slimy sort, but it had become clearer. The improvement in 
the percentages thereafter was startling. In January 1945 the A’s 
were 97 per cent; the B’s 3 per cent; and the C’s none at all. ‘Oral 
hygiene and conservative dentistry can do much,’ he remarks, ‘but 
it cannot eradicate the incidence of caries. Improvement called for 
explanation. These children stay at school from the age of five or 
six to seventeen years, and some have had very hard times before 
they get there. They had always had milk in plenty, probably more 
than in war-time. Sweets were always cut down because, before 
rationing, the amount of pocket money was limited.’ Mr. Carpenter 
had read in the British Dental Journal a letter by Mr. Everard Turner 
that food grown on soil with humus was of better quality than that 
produced with artificial manure. This was in his mind when he had 
a fruitful conversation with the headmaster as to the possible food 
factors at work. He learned that there had been a new gardener and 
a new matron. The latter was notably keen on salads. He interviewed 
the gardener who, from 1939 onwards, had taken over a five-and-a- 
half-acre field in addition to the old garden. To get that into full 
production took two or three years ; but that had now been achieved 
and the school had become self-supporting for all green vegetables 
and roots. Also it had started to keep poultry and pigs. Milk is still 
purchased. ‘The gardener does not believe in artificial manures and 
so this ground is manured in the natural way.’ He relies on humus. 
All food for the kitchens is brought in fresh-cut when needed and 
the children enjoy frequent raw salads. Even in winter, once a week, 
they are the order of the day. In initiating the new dietary the matron 
had the conservatism of children to cope with and, used as they were 
to the borné food of their poor homes, salad seemed to them as 
foreign as the diet of Mars; but some took it and soon the rest did 
in emulation; and the contrast between the pleasant’variety of school 
food with their earlier memories of the tables of their straitened 
homes engendered a certain enthusiasm. ‘The children eat lettuce 
and carrot raw from the ground as a reward for helping in the 
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fields.’ I derived much of this information from articles by Mr. Car- 
penter, notably one in the Medical Press and Circular (25th April 
1945); but he has since written to me saying how deeply he is im- 
pressed with the continuing changes for the better in the oral condi- 
tion of his charges; and I have learnt from Sir Albert Howard of 
his visit to the spot and not only received a full confirmation of the 
excellent vegetable production of this five and a half acres, but also 
the information that, before it was taken over by the school, it had 
some years back been the site of regular deposits of night soil which 
was the secret of its fertility and the food’s quality. Speaking of the 
contrast between the present conditions in the school and those of a 
few years ago, Mr. Carpenter adds that then only a very limited 
amount of food was produced on the school lands before the war. 
‘There is no doubt in my mind,’ he continues, ‘as to the reason of 
the change. My claims are not fantastic: the benefits of this fresh, 
healthy food, grown on healthy soil, are indisputable.’ Sir Norman 
Bennett, M.B., L.D.S., supports him! and notes that this is the first 
time evidence has been advanced of the virtues of the living soil 
from a standpoint of immunity to dental caries. ‘It may have a 
reciprocal value,’ says Sir Norman, ‘for it may prove a clue to the 
incidence of dental caries.’ 

Readers may feel that an example of the improvement in human 
health by dietary such as Mr. Carpenter has given us, striking as it 
is, would be more impressive if it were not merely in an institution 
but were in the open and taking place on a much larger scale. Dr. 
James Shield (Assistant Professor of Neuropsychiatry, Virginia) 
realizes the value of spontaneously occurring large-scale examples. 
‘Is it not possible’, he asks, ‘that Nature has presented us with a 
great many more pertinent facts in the geographic distribution of 
disease and health? The reasons for the presence and absence of 
certain diseases among the population in various parts of the world 
present a complicated and involved question. These natural experi- 
ments are being made all over the world, due to a multiplicity of 
local circumstances, customs, and habits or changes forced on a 
people by war or povery, which makes available a wealth of material 
for studying and investigation.’ That is to say that circumstances 
sometimes accidental and generally produced by human agencies, 
but not intentionally experimental, are none the less making experi- 
ments with results at least as convincing as those of the laboratory. 
He mentions the low incidence of dental decay in Texas county. ? 


* British Dental Journal, vol. Ixxviii, p. 1. 
° Herd S. Med. & Surg., December 1943. 
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‘Dental caries is rare in the town of Hereford and the town of Deaf 
Smith, Texas. After twenty-eight years of interrogating my patients, 
together with my experience and observation, I am of the opinion 
that this phenomenon is due to our soil’s richness in minerals and 
vitamins. The growing of plant foods has depleted the soil in most 
areas of the world of essential mineral elements and our system of 
fertilization has failed to restore these elements in adequate quan- 
tities. . . . This area furnishes zoological specimens superior both 
physically and mentally.’ 

If a dietician were challenged to adduce examples of the effect of 
a particular choice of foods upon tissues, organs or qualities of the 
body, it might be supposed that the teeth, on account of their density 
and finality of form, would set him his most difficult problem. Yet 
two dental examples have just been cited out of many that crowd 
upon the mind, many although it is recognized and stressed as some- 
thing of a portent that the example brought forward by Mr. Car- 
penter is evidence for the first time of the virtues of the living soil 
in securing immunity from dental caries. 

In the example of the Hunza valley now to be given many factors 
no doubt are influential in producing a result which, in the narrow 
limits imposed by the circumstances, is wholly admirable. And the 
food and its production are of all those factors not the least impor- 
tant. In the News Letter on Compost No. 9, June 1944, I published a 
supplement of thirty-one pages on the people of the Hunza Valley. 
The facts were derived from several sources; but mainly from 
Mrs. Lorimer’s Language Hunting in the Karakoram.' Here is a 
people isolated by the vast mountain ranges of Northern India, self- 
dependent upon their terraced cultivation of eight miles of rocky 
valley, a people which, according to Sir Robert McCarrison, provide 
an example of a race ‘unsurpassed in perfection of physique and in 
freedom from disease in general’. He was seven years amongst them 
as their doctor and, beyond the treatment of a few accidents and of 
some eye conditions, he had almost no cases to attend. The food of 
these people is of the utmost interest, and of still greater interest is 
the way it is grown. That is detailed in the supplement I have men- 
tioned and also in The Wheel of Health by Dr. Wrench. The habits 
of the people render the place the tidiest on earth. When the disciples 
at the miracle of the loaves and fishes gathered up seven basketfuls 
of the fragments, they followed the practice which these Hunza 
apply to every sort of organic waste. Every twig, every leaf, every 
scrap of manure is collected and composted: the children carry 


1 G. Allen & Unwin. 
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shoulder baskets for this ‘treasure’; even the uplands where their 
animals graze in summer and the early autumn are combed and 
swept twice a year by women and children. In the News Letter on 
Compost I have mentioned terraced cultivation in Peru and in the 
Hunza Valley: the latter is the living example of this art. Somehow 
their life, seemingly hard and austere, has endowed these people 
with a happiness I forbear to overstate. They have achieved 
engineering without mathematics, morality without moralizing, agri- 
culture without chemistry, health without medicine, sufficiency with- 
out trade. In the harsh and unpromising surroundings of the Hunza, 
mastery of the art of life has been engendered by an unremitting 
agriculture. It is a family agriculture into which the children grow 
as a matter of course ; but the families, in medieval phrase, keep good 
neighbourhood, that is, render mutual assistance in seed-time and 
harvest. It is a land in which you live on what you grow; money 
seems to play almost no part in the economy. Public works such as 
revetting the cliffs’ sides, ‘roads’, save the mark, sometimes too 
narrow for a laden pony, and work on the dala or stream which 
comes from the great mountain and carries, to the steps of the stair- 
case cultivation, glacial water which plays an important part in the 
fertility of the valley—all such work is done under the direction of 
the chieftain or Mir by labour which here would be called voluntary 
and under our medieval feudalism would have been thought of as 
a service due from a villein to the lord, and here seems as natural 
as breathing and is seen by all to be necessary if any are to eat. 
Provision for the year is at the mercy of harvest and sometimes 
in the spring, despite the closest management of the experienced 
housewife (ruli gus), who is as foreseeing a food controller as J oseph, 
there is a difficult gap to be bridged before the next harvest. It is 
during that gap of a fortnight or so, when the rations may be run- 
ning very low, that the children occasionally suffer from sores on 
their faces. They are called ‘hunger sores’. Mrs. Lorimer says she 
and her husband had often remarked on the complete absence of 
skin diseases amongst these cleanly folk. And, she says, the hunger 
sores rapidly disappear with the coming of more food. This attribu- 
tion of the sores to food shortage and their cure to food adequac 
is confirmed by Sir Robert McCarrison from his personal ie sen 
tion during the seven years of his familiarity with this little nation 
Tall, fair complexioned, well set up, some, particularly the children 
extremely handsome, the physique of these people is certainl hati 
standing. Major G. C. Lloyd, C.LE., M.C., says: ‘No-one ire has 
seen them shinning up a rock-face that even an ibex would have to 
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tackle with caution will deny them the courage and hardihood of a 
very high order.’ Mrs. Lorimer recalls a domestic instance of hardi- 
hood: “A young girl, their neighbour, Najah (of number One) was 
washing some tattered pieces of felt probably to cut down for shoddy. 
She had flung them into shallow water’ (this was in a pool of the 
dala) ‘and was vigorously trampling them while chunks of ice clattered 
round her ankles.’ Again, their vigour is shown by their superb polo, 
played six a side with entire ponies and no chukkers, which con- 
tinues till one side scores nine goals. That a people of such vigour 
should have no police and no murders testifies to the singular quality 
of their morale and good humour. Sir Aurel Stein has spoken of his 
amazement when the Mir casually sent one of his men to travel afoot 
sixty miles up and down a rocky mountain track as high as Mont 
Blanc, and the man returned and gave his message well within the 
week. General Bruce of Everest said you could get no better alpine 
porters. There was hardly anything reasonable or unreasonable that 
you could not ask them to do. 

This splendid health and humour may, in part, be racial; no-one 
knows to what race they belong and their language has no affinity 
to any other. It is full and rich in vocabulary: Colonel Lorimer has 
spent years in its mastery ; but it gives no clue to the blood. Sir Aurel 
Stein recounts how once, when climbing in the Himalayas, he saw 
silhouetted against the sky a line of mountaineers, roped together. 
‘Look,’ said his guide excitedly, ‘look at that second one.’ It was too 
far for Sir Aurel to descry any detail. ‘Why?’ he asked. ‘He’s a 
Hunza!’ said the guide. Mystified, Sir Aurel examined the figure 
through his binoculars and then saw an alert form suggesting the 
prowess of an ibex, and at once there came into his mind the sculp- 
tures of old Greek heroes—which leads me to the tradition that the 
race descends from three sick or wounded soldiers of Alexander the 
Great, left by the army and marooned in these mountain fastnesses. 
An odd fact of to-day is in line with this ancient story. Most of the 
Mirs for generations have been called Zikander, which is a variant 
of Alexander, 

Apart from race it may be supposed the climate is the determining 
factor. No doubt it plays a great part; but equally, no doubt, it is 
by no means the determining factor, for seven other valleys in the 
neighbourhood have the same natural advantages—and even fewer 
disadvantages—and yet their people present a striking contrast. Dull, 
sour, goitrous, dirty, devoid of all the joy of life, these neighbours, 
some speaking the same language and ruled by a branch of the same 
noble family, demonstrate that it is not climate which makes the man. 
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There seems to be good reason to suppose that both the way of 
life in the Hunza Valley and above all the food, spartan as it some- 
times may be, combine to be the determining factor, for when one 
of these people comes to live amongst us and to share our way of 
life, he shares also our liability to the maladies of civilization. 
It is of interest to record the actual foods which these people pro- 
duce and live on. Corn, by which I mean barley and wheat, is the 
most important. The minute fields or steps on the mountain sides 
which produce it have been mentioned. Of the two, it is interesting 
to note that barley is the grain used in the ceremonial initiation of 
harvest by the Mir. It is brought to the palace, in the presence of a 
great assembly, by two horsemen, the ears are rapidly rubbed out 
and the grains toasted, and carried before the Mir who at the same 
time is offered a bowl of sour junket. Taking a spoonful of the latter, 
he sprinkles upon it three grains of barley, then three more and finally 
three more to make up the nine. He then swallows the spoonful. 
This symbolic act is repeated by all present in turn and in fact, on 
a small scale, the symbolism is enacted in every household in the land. 
It is indeed a communion, deeply impressive. At the court the next 
stage is the entry of an enormous wooden tray or platter piled with 
food, fresh cabbage, several different kinds of bread, dried curds, 
piles of rice with nuts and onions on them—I do not think much 
rice, if any, is grown there, so this may be an instance of foreign food 
imported to the court. Every kind of vegetable, cooked in butter, 
finds a place on the tray. Then on the balcony of the royal chamber 
there are mountains of bread and meat, the latter is carved up in the 
traditional way with an adze and the whole is consumed to the last 
particle. Meat, however, is not daily on the tables of the Hunza, but 
alternating with very spare, scraggy chickens, appears once a week 
or seldomer. The bread used in the country is delicious; thin flat 
cakes made from flour, freshly prepared in stone querns or hand- 
mills. Mrs. Lorimer says that they are more appetizing than white 
bread in any form. They are made without yeast and cooked on a 
girdle like small thin pancakes. I mentioned the barley in the cere- 
mony, as that seems to shew the importance attached to it, but these 
flat cakes are commonly of wheaten flour. They recall the chappatis 
that are the staple of seventeen million Sikh; but these are not, as 
We saw at the ceremony, the only breads. The people are very fond 
of making thicker cakes in which they embed their sun-dried fruits. 

Now milk—they have it, but not in plenty, both from cows and 
goats. The supply is limited by the small amount of feed in the poor 
upland pastures of summer. ‘A really good Hunza cow yields at 
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most a quart of milk after she has fed her calf, and she only gives 
milk at all for a month or two after the calf is born,’ so Mrs. Lorimer. 

Thus these hardy people know that if they would keep a healthy 
succession of their cattle, the calf must not be denied the food given 
by his mother. If our stockmen would only realize the principle in- 
volved, namely, that the bucket with its calf-meal spells disease in 
the future cow or, put in another way, that the bearer of the red 
ribbon of the milch kine at the Royal Show was surely brought up 
on her mother, we should hear little of the diseases which, too often, 
disgrace our shippons. 

The Hunza milk into gourds, difficult to clean. Boiling water is at 
a premium in a country where even the fragments of apricot stones, 
after the extraction of the oil, are carefully reserved as fuel. As scald- 
ing is impossible, the gourd is held over the smoky flame of the tiny 
stove. They appear to know the need of sterilization’; but, though 
the milk is wholesome, the taste is not improved by this method. 
When they make butter, as they do in the summer on the upland 
pastures, each day’s quota is added to the last till they have about 
2 Ib. of butter, which they wrap in birch bark and tie with strips 
from juniper roots. These balls of butter are stored, to keep them 
damp and cool, in a minute stone dairy under the nearest water 
channel. One nanny goat will yield 4 lb. a season. The remarkable 
taste, ‘nice and peppery’, of this maltash, to give it its Hunza name, 
endears it to them as much as it would repel us. I mentioned their 
curd cheese. Of their beef and mutton I would remark on their 
excellent butchery. The animals are killed and bled in the name of 
God, the Merciful, the Compassionate. After the throat is cut, and 
the bleeding and the washing of the neck concluded, the skin is 
drawn off with slits only at the neck, four elbows and tail, so that, 
with a few stitches and ties, there is a valuable bag for water or flour. 

The potato is greatly valued ; but, though it is widely grown, yet 
it is a modern introduction, indeed from England in the nineteenth 
century. So is the tomato ; but one of the reasons of its popularity is 
a little surprising: it is that it can be dried, presumably sun-dried, 
for winter use. 

This leads me to fruit, one of their great stand-bys. We hear of 
apples, grapes, and nuts; but the two chief amongst them are mul- 
berries and apricots. A tree of either is most valuable property. 
Picture a Hunza family sitting on the roof by basketfuls of apricots 
splitting them and setting them to dry in the sun upon great stone 
boulders. 

1 Of the vessel, not the milk. 
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The apricot is the chief source of sugar. The stones are pounded to 
extract the oil, their one illuminant. When dried, the fruit is stored, 
stuck together in lumps much as compressed masses of figs are sold 
to us here. They are an invaluable winter provision and are some- 
times eaten as porridge. I should mention that a cereal porridge, 
dano, is also used made of wheat meal and given to women two days 
a month. The Hunza use many vegetables including onions ; and they 
greatly value the wild mint and thyme which grow in the interstices 
of their innumerable dry stone walls. Finally, of legumes I must 
mention that lentils are a prized and popular crop. 


I have submitted in this chapter three examples of the way in 
which the soil can affect the food quality of crops grown in it. The 
first was deliberately experimental and it was proved by it that a 
certain vitamin complex, B, was present or absent in the crop accord- 
ing as it was present or absent in the soil; and was present or absent 
in the soil according as it was present or absent in the manure, and 
further that it was only in the organic manure that it was present— 
organic manure of animal origin—and when the animals had been 
fed with food that contained that vitamin complex. I use the word 
complex because in these later days so many different items are 
grouped under the B heading; but that does not affect the argument 
in the slightest. My other two examples were not deliberate experi- 
ments: one was the result of the good work of four persons of good 
will. The first was unknown. He was the farmer who enriched the soil 
of the five-and-a-half-acre field with generous dressings of night soil. 
That was all done before the event I related began. The second man 
was a schoolmaster who effectively realized the importance of the 
children’s nutrition, and secured two first-rate persons to deal with 
it, the matron and the gardener. Finally there was Mr. Carpenter 
who had the knowledge and insight to realize what was happening 
and why, and the courage and modesty to disclaim for himself the 
success to which he rightly pointed. This affair, although it may be 
called an accidental experiment, was definitely organized by five 
people of good will. They must have known that their actions were 
in the public interest, though none of them at the time could foresee 
the outstanding result that flowed from their action. It carries at 
least as much conviction as to what is cause and what effect as any 
deliberately arranged clinical test could afford. Moreover it supplies 
a scale of evidence that an artificial arrangement could with difficulty 
have marshalled. 


Far more so, my third example. The opportunity of beholding the 
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amazing effects of the true agriculture in producing the best things in 

life in an isolated highland valley affords a lesson to mankind. The 

superb health of these people, their perennial good humour, self- 

sufficiency, varied skill and adequacy to meet every situation can 

never be forgotten. Those qualities are not independent of the austeri- 

ties of this mountain enclosure with its summer heat and three winter 

months of fog and snow. If great ends are sought, great means must 

be used—means which the simple here have used, but which the wise. 
and learned elsewhere too often overlook. 
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The Pram with Two Hoods 


alee attitude of a country doctor to life, health, and medicine 
becomes, in certain matters, far different from that of his colleague 
in the town. As he is not vocal and, in England, is in a small minority, 
his outlook is seldom even suspected, and if it were would likely be 
ignored. For there is a tendency to suppose wisdom tied to the labora- 
tory, and comparative observation of Nature is at a discount. Perhaps 
I can illustrate my thoughts on feeding in this connection by relating 
a typical and frequent incident. 

The doctor is sent for, generally out of hours, with urgency, to a 
person whose name he does not recall. Arriving at a cottage, he finds 
a family installed who are strangers to the neighbourhood. In front 
of the fire is a perambulator with two hoods up. The windows of the 
kitchen are closed, the table is littered with white bread, cream 
crackers, a tin of infant food, another of bought jam and a feeding 
bottle half filled with white fluid. Probably there is a piece of paper, 
a pen and a bottle of ink, and almost the first request addressed to 
the doctor may be that he should write a certificate for glucose of 
some proprietary brand. The doctor learns that the patient, an infant 
of five months, is imprisoned in the hooded perambulator and almost 
in the same breath is informed that he is an exceptionally fine speci- 
men, since his mother—the lady who is speaking—was a trained 
nurse. Yes, he is her only child; but she has had great experience, 
etc. All this is not said cynically. The mother is potentially compe- 
tent, but in strange surroundings and, wrung with anxiety, is deprived 
of normal initiative. Grudgingly the hoods of the perambulator are 
pushed back, and upon the doctor gently explaining that in order to 
advise he must examine, the investigation is eventually managed. 
With the blankets continually replaced so soon as put aside, and in 
front of the roasting fire, he feels that the difficulties caused by the 
restlessness of the patient himself are as nothing compared with 
those others. During the process he will have gathered the symptoms, 
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and separated them in his mind from a flood of what is irrelevant; 
but he will have noted the lady’s praises of the various infant foods 
she has employed, and her sincere belief in certain methods of child 
nurture which have sometimes, perhaps, confused her outlook. A 
school tag may whimsically occur to his mind: mementote servare 
mentem aequam inter arduis. It spells to him, ‘Keep a cool head in 
this huddle.’ He at last satisfies himself, using the minimum of inter- 
ference and the maximum of restraint, that the child’s temperature 
is 102° F., pulse corresponding, but the breathing slightly more rapid 
than is appropriate. It transpires that the child has been ill some days 
and is much the same to-day—this despite the urgency of the message. 
There is no definite broncho-pneumonia, albeit some suspicion of 
one patch. Collapsed lung is in his mind. The abdomen is tumid, 
blown up, and the tongue coated. Examination of the throat with a 
spoon, an instantaneous affair—but ah! with what tact it was 
achieved—shows nothing much wrong there. Baby had vomited 
seven times in the last four days. ‘A slight broken action to-day, 
constipation yesterday, and a loose smelly action the day before’— 
that completes the story. 

Listening to further conversation, the doctor sits down and pre- 
pares to write the headings of his instructions. He feels that he has 
come to his great task, in scriptural language to ‘the swellings of 
Jordan’. Diet—there’s the rub. The baby comfortably restored to 
his perambulator, hoods down, his nutrition from birth is briefly 
reviewed. Breast fed? ‘Oh, no! that was quite impossible. My doctor 
said . . . We began him on So-and-so’s No. X. Marvellous!—but 
when he wasn’t doing on that we changed to a wonderful prepara- 
tion that was just being tested at —— Infirmary.’ The anxious 
mother would then mention the other dietetic vicissitudes of this 
short life, ending up with ‘Macfinlay’s fine farina, the ideal infant 
food’. I give an imaginary title to only too real a type. A gentle 
inquiry about milk elicits that it has been, of course, employed, of 
course pasteurized and boiled, as well as the infant foods. Milk 
alone had been used in the early days, but always caused vomiting 
and constipation. Was raw milk ever used? ‘Oh, dear no, we are not 
such barbarians. Even the wireless warned us and in the hospital 
where I was trained the head doctor said that his friend, Lord 
Moynihan, though he admitted that nine-tenths of the milk of 
London was pasteurized, nevertheless boiled every drop of milk that 
came into his house.’ 

Here was a hard furrow to plough. The doctor nodded and, taking 
his pen, asked how often baby was fed. From the long answer he 
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gathered that, in theory, it was every three hours, but should have 
been every four hours had baby been able to stand it. Unfortunately 
that had never been possible. The upshot was, the doctor gathered, 
that the baby was fed whenever he cried, and system had gone by 
the board. Then he wrote: 


DIRECTIONS 


1. Into a scalded jug put some fresh milk, and when the cream has 
risen, ladle out three tablespoonfuls into a cup and six tablespoonsful 
of boiled water. Give this feed at 6 a.m., 10 a.m., 2 p.m., 6 p.m., 
and 10 p.m. 

2. Hollow out a large turnip by cutting the top off and digging 
out two tablespoons of the pulp. Put a heaped teaspoonful of honey 
into the hollow, replace the piece cut off like a lid. In a few hours the 
hollow will be full of juice. Give half a teaspoonful of this before 
each feed; and, when baby has come to take it well, increase the 
amount. 

3. Night and morning give baby a blob, size of a blackcurrant, 
of cod liver oil (ordinary such as you buy at the fishmonger’s) float- 
ing in half a teaspoonful of cold water before the 10 a.m. feed and the 
6 p.m. feed. 

4. Bath baby before the 10 a.m. feed. Before the 6 p.m. feed : ‘Top 
and tail only.’ 

5. Hold baby out five minutes after a feed, and at the 10 a.m. and 
6 p.m. feeds make sure you obtain an action—spill enema if necessary. 


Such is what the doctor would have written. He will give verbal 
warning that so soon as nausea is overcome the amount of food must 
be increased and will briefly refer, in conversation, to the value of 
the warm sponge in reducing fever, in ensuring rest and generating 
appetite. He will not argue about the outlandishness of the turnip 
nor the fact that the cream would be raw. He will then and there 
prepare the medicine by dissolving a tablet (of s35 of a grain of 
atropine) in three tablespoonsful of boiled water, directing that one 
small teaspoonful of this should be given for three doses only, four- 
hourly, and that a further medicine, a diaphoretic, will then replace 
it if things go well. 

Now to justify these arbitrary decisions—not to the poor mother, 
whose anxiety is acute and brain distracted, but to the present reader. 
Of the medicines I say nothing, for with them we are not concerned 
in this book; but it is essential to recognize that the very common 
illness sketched is mainly, nay entirely, the result of bad feeding ; 
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not of infection, not of insanitation, though they play their part in 
aggravating it, not of heredity, genetic heredity, though the ill-feed- 
ing of the mother before the child was born is only too real a factor. 
No, the illness is due to sheer malnutrition, that is, not just too little 
food—often the amount was ample—but the wrong food. 

Before I finish with this individual case I would add that the doctor 
occasionally, in his discretion, may think it possible and right, with 
a mother of suitable temperament and physical condition, to secure 
her co-operation in re-starting the abandoned breast-feeding. I have 
frequently done so with marked success even after it had been dis- 
continued for several months. The late Sir Truby King, C.M.G., was 
an advocate of this proceeding, and at his institution for nursing 
mothers at Trebevoir Road it was often carried out. He recalls the 
value of the breast milk even when it must be supplemented by that 
of the cow. ‘Le lait de maman digeste le lait de vache.’ (Professor 
Marban.) 

Of course it will be realized that the amounts that the doctor wrote 
down of top milk, honey, and cod liver oil are in no sense intended 
as standard guides: these amounts were ordered for the child before 
him, restless and tossing, in that immediate emergency just for the 
next day or so. Also that a doctor could not be supposed to write 
directions so full in the throb and pressure of a great scattered practice 
for every patient. Such a proceeding would be reserved for the occa- 
sional situation when co-operation was obviously difficult to secure ; 
but he would have found, many a time, that two or three headings 
in pen and ink embodying his directions would better secure their 
being followed than a wealth of forgettable words. And they would 
be passed on to the husband whose help he sought to.secure, for it 
is of high importance. 

It is now my task to justify the directions given, based as they are 
on wide and general reasons. Though thoughts on feeding must be 
condensed, to become operative, into a few crisp instructions, yet 
they are always based on many an observation, on not a little read- 
ing, on trials innumerable, and on an only very gradually diminish- 
ing number of errors. 

I must abandon close reference to the case I have sketched and 
have a free hand to refer to any experience or evidence which will 
elucidate the position. Nor will it often be evident how the matters 
dealt with depend directly upon the condition of the soil on which 
the food eaten by the persons referred to was grown. The choice of 
food and also its adequacy are pertinent; but I think that the other 
factor is of high importance. That factor is, whether the soil that bore 
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it gave it, through the living agency of fungi and the chemical 
agency of the natural soil solution, all that it needed. Of that factor 
doctors and dieticians, but also statesmen and publicists, should never 
lose sight. 

First of all, about the mother: when the Cheshire Panel Com- 
mittee in 1935-6 with the Medical Officer of Health made a detailed 
examination of the causes of maternal deaths, they concluded that, 
in a few cases, the primary avoidable factor was the condition of the 
mother—she was in no state to become one. For instance, one woman 
who eventually died in childbirth had been found at the ante-natal 
examination, to be very anaemic and weakly. So common a symptom 
as anaemia may not galvanize the observer into action; but the 
Committee felt that the time has come when action should be taken 
as a matter of course, as it would in the case of more dramatic 
evidence. The present medical control of haemopoiesis or blood- 
making has far outstripped what was recognized a few years back, 
and practice should overtake the easy technical possibilities. The 
survey of the levels of blood quality! indicates that there is still much 
preventable anaemia which may be due to lack of haemopoietic 
factors, especially iron, in the diet; this applies more particularly to 
certain groups of the community, e.g. infants and young children, 
pregnant women, housewives, and some of the occupation groups. 
How easily such a deficiency is remedied is illustrated by this example. 
‘The haemoglobin level of W.A.A.F. personnel entering the service 
between May 1943 and April 1944... was about 94-8. After about 
six months’ service the mean level was 103-1 (the majority of entrants 
were aged between 18 and 25. None was older than 35.) The improve- 
ment was clearly attributable to ample and regular meals.’ 

Anaemia is one factor. The case now to be related includes a 
complex of many. A young woman, town-bred, resident in a large 
public institution where she was a technical instructress, married a 
farmer. That is to say, she passed from a ménage—where white bread 
and contract butter were the invariable rule, whilst green vegetables 
were the rare exception and were subjected to prolonged cooking 
in steam-jacketed pans—to one where good fresh food was available 
if trouble were taken. It was taken. But it was too late. Anaemic and 
constipated as she was, her pregnancy confirmed the fear that she 
was in no fit state to become a mother. Despite all efforts, she passed 
through the kind of experience which seems to justify the notion that 
to be gravid is to be ill. All forms of the toxaemias of pregnancy, 
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anorexia, hyperemesis—that is, she not only took little food and 
vomited what she took, but retched when she had nothing to vomit 
—albuminuria and oedema were exhibited by turns. Swollen legs 
were alarming enough; but, as well, a foul otorrhoea of old standing, 
a most offensive discharge from the right ear, awoke to virulent 
activity. Despite all this, she arrived at term and underwent an 
anxious, lingering and difficult confinement. The infant, resuscitated 
by prolonged artificial respiration, was sickly and emaciated. His 
respirations were intermittent and after some sixty hours he breathed 
his last. The mother was febrile and exhausted, her condition anxious ; 
but she hung on to life, and almost imperceptibly drifted—or rather 
was led, for she was surrounded by the utmost solicitude—into a 
slow convalescence. 

All this detail has been related as a contrast to the sequel. Being 
actively minded, she began to take a quickened interest in her sur- 
roundings, the farm. Little by little she came to do a real share of 
the normal work of a country-bred farmer’s wife. Strength and a 
look of health came to her. The improvement was not fortuitous. 
It was decided from the start that a real attempt should be made to 
build her physique. Her food was whole-meal bread, made from wheat 
locally grown and ground (or rather dashed to pieces by a steel fan 
revolving 2,500 times a minute) in a local mill, mixed with half its 
weight of raw wheat germ fresh off the rollers of a Liverpool mill 
and—a point rigidly insisted upon—baked at once, within forty-eight 
hours at most—a rather close but very palatable bread, requiring no 
little skill in baking, though a number of bakers in the neighbour- 
hood achieved it and sold their batches widely as fertility bread. She 
had butter from their own farm and also sometimes Empire butter, 
salads in variety and abundance, grated carrots, soup, and barley and 
unlimited fruit. Farm-yard manure was employed for all the home 
produce, no artificials. The usual adjuncts to a so-called invalid diet 
were conspicuously absent; but marmite and dried yeast were used. 
Their cows supplied her a quart of milk a day, some of which she 
took warm from the milking. She was slow in starting to manage 
eggs, but gradually came to like them. Fresh herrings and occasion- 
ally liver were the other two items of her food. She enjoyed life and 
it was obvious that in about a year she was in abounding health. 
Then she announced that she was again pregnant. A time of excel- 
lent health followed, no drawback. The confinement was normal, 
birth being spontaneous. The baby was in first-rate condition. 
Lactation was established and maintained fully and easily for over 
nine months, finishing in about a year. The mother’s health has been 
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good. Furthermore, the chronic otorrhoea of many years’ standing 
at last dried up, and after two minor recurrences it appears to have 
been finally defeated. The baby was as good physically and in morale 
as could be wished. Furthermore, the mother has since had two other 
children of whom the last was, if anything, the best of the three. 

Is it possible to overstress the importance of feeding not only 
in pregnancy but before? It seems that attention should be focused 
now and then upon such obvious truths as are contained in the 
ancient sayings, ‘All flesh is grass’, and ‘Out of the ground God 
formed every beast of the field and every fowl of the air’, and ‘Man 
is made of the dust of the earth’. Inasmuch as those are statements 
of fact, it seems important that we should take care to use the right 
sort of dust. Sulphate of ammonia may be a dust which in some soils 
will produce large heavy plants; but if the vibrations of its energy 
do not correspond with those which the plant ordinarily derives from 
the rotting of vegetable and animal wastes, the weight and size of the 
resultant crop are purchased at the expense of a deficiency in the 
formation of protein in the green leaf which later is only too apt to 
shew itself in poorness of quality and failure to resist disease. But 
suppose the food of the mother to have been produced in the best 
way and the well-grown plant and the well-fed animal secured, the 
superiority of their products can be impaired and jettisoned by 
unwise attempts to improve them or preserve them, or by maltreat- 
ment in the kitchen. 
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The Seed Bed 





I. is needful to give life a good start. May I make a comparison 
from rice cultivation? In Chapter IV it has briefly been mentioned ;! 
but the whole business is so enlightening that I return to it. It is 
customary in the East to prepare a seed bed, using charcoal some- 
times to hold the heat of the sun and always compost matured with 
age-old skill. Here the seedlings, irrigated with water in that perfect 
way which is only possible when the surface is as flat as a billiard- 
table, are allowed to grow about the length of an open hand, by 
which time they are stuffed full of proteins and other nutrients. They 
are then planted out in the irrigated open field, and even if that 
receives little manure they commonly yield a very useful crop. But 
if, contrariwise, the seed bed had been neglected and devoid of the 
traditional enrichment, no amount of manuring of the crop, after 
the seedlings have been dibbled into the open field, will compensate 
for the early deprivation. Howsoever lavish this subsequent treat- 
ment, the crop will fail. Human beings are in like case: it is the 
seed bed that matters most. For detail of the rice cultivation see the 
end of this chapter. 

I have mentioned the report on maternal mortality of the Cheshire 
Panel Committee. They received invaluable help from Sir Robert 
McCarrison, who wrote on the Ist of April 1936: 


‘Dear Dr. Picton, 

“Your letter of the 30th March in regard to maternal mortality. 
You ask for my advice under three headings. Of these I shall take 
the second first. 

‘1. [have no data in regard to maternal mortality amongst Indian 
races whose national diets differ: i.e., no data for the general popula- 
tion of women who do not attend hospital during their confinements. 
But the following figures in re hospital cases, taken (a) from the 
annual report of the Inspector-General of Civil Hospitals in the 

1 pp. 49-51. 
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Punjab for the year 1933, and (6) from the annual report of the 
Surgeon-General with the Government of Madras for the year 1933, 
may be of interest to you and your colleagues: 


***(j) Punjab (hospital cases) 
A. Normal labour. 9,048 cases treated. 
26 deaths. 
Mortality per 1,000 = 2:8 
B. Abnormal labour.! 2,451 cases treated. 
124 deaths. 
Mortality per 1,000 = 50:6 
***(ii) Madras (hospital cases) : 
A. Normal labour. 16,278 cases treated. 
67 deaths. 
Mortality per 1,000 = 4-1 
B. Abnormal labour.! 5,249 cases treated. 
404 deaths. 
Mortality per 1,000 = 77-0 
‘The maternal mortality amongst hospital patients in the two 
localities is thus: 


Punjab Madras 
Normal labour 2°8 4-1 
Abnormal labour 50:6 77:0 


‘There is thus a significant difference in favour of the, in general, 
better-fed women of the north of India (Punjab): vide my Cantor 
lectures for details of the national diets of the Punjabis, Sihks, and 
others—and of the Madrassis. 

‘2. Do animal feeding experiments throw any light on maternal 
mortality? The answer to this question is: Yes. 

‘In the first place there is the evidence afforded by my own colony 
of well-fed and hygienically caged rats, amongst whom the maternal 
mortality has to my certain knowledge been nil for some years past. 
I can, unfortunately, give you no accurate figures of maternal mor- 
tality amongst my deficiently fed animals, since I was not especially 
interested in this question. This, however, I can tell you from memory, 
that such mortality did occur amongst rats fed on diets composed 
of foodstuffs which did not contain enough Vitamin A to protect 
them against urinary calculus. Thus in one experiment in which 
66 female rats and 54 males were fed on a diet of tinned Scotch oat- 
meal, linseed meal, tinned cornflour, sodium chloride, calcium phos- 
phate, and distilled water—a diet whose chief fault is insufficiency of 


* In regard to ‘Abnormal labour’ see penultimate paragraph, 
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Vitamin A—I find the following comment in one of my papers 
(13th December 1926): 

‘While the main purpose of this note is to record that stone in 
the bladder may result (its incidence amongst the 66 females was 
25-7 per cent) from a diet having the above faults, attention must be 
directed to the epidemic occurrence of a severe anaemia which 
affected 18 animals fed on this diet. Of these, 12 died and 6 recovered. 
The disease occurred for the most part in females and was usually 
associated in pregnant animals with severe-antepartum haemorrhage.” 

‘Subsequent investigation revealed that this anaemia (and the 
maternal mortality associated with it) was due to the Bartonella 
muris, an organism which white rats harbour but which does not give 
rise to anaemia and its consequences in well-fed animals. This is, 
of course, an accidental circumstance so far as the particular infect- 
ing agent is concerned, but it illustrates a principle, namely, that 
certain endogenous micro-organisms are harmless in well-fed animals 
but likely to be most harmful in the ill-fed whose defences are broken 
down by certain defects in the food particularly by deficiency of 
Vitamin A. Thus, my rats harboured Bartonella muris. The charac- 
teristic anaemia resulting from it could be produced in two ways: 
(a) in well-fed animals by splenectomy, which obviously lowered their 
defences against the organism; and (b) by feeding them on faulty 
diets, which also lowered their resistance. 

‘I have given you this illustration at some length for it has, I 
think, a bearing on the problem of human maternal mortality. The 
bearing is this. While it is generally admitted that a number of cases 
of puerperal sepsis may occur as a result of entrance of germs intro- 
duced by the manual manipulations of the accoucheur, it is an unjusti- 
fiable slur on our profession to suggest that all are due to this cause. 
A certain number must be due to infection of endogenous origin: 
i.e., arise from infection of the puerperal wound by organisms har- 
boured by the patient. The normal uterus contains no micro-organ- 
isms, but the vagina of pregnant women may contain any of the 
following, and often does: streptococci, staphylococci, B. coli, gono- 
cocci, pneumococci, and a few others. Now, although no less than 
66 per cent of parturient women have streptococci in the vagina, 
only a very small number of these develop septicaemia. In about 
1:3 per cent of women the vagina contains haemolytic streptococci, 
and it is these, as well as the gonococci and B. coli, which may give 
rise to septicaemia." It is apparent, therefore, that endogenous sources 


1 Feldman, Principles of Ante-natal and Post-natal Child Hygiene, 1927, 
p. 198 
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of infection do exist in parturient women. What are the factors causing 
these endogenous organisms to overrun the body? As in the illustra- 
tion given above, faulty food and the faulty nutrition of the reproduc- 
tive tract that may result from it must be one. What proof is there 
of the soundness of this reasoning? It is, I believe, provided by the 
recent work of Mason (1935) in rats. This has shown: 


‘(1) That Vitamin A deficiency gives rise to cornification of the 
vagina mucous membrane, evidence of which can be detected micro- 
scopically long before any clinical signs of this deficiency (xeroph- 
thalmia, etc., etc.) are manifest. This cornification (vide my Cantor 
lectures, where I refer to it as keratinization, p. 27) is the evidence of 
the breaking down of local defences. ' 

‘(2) Levels of Vitamin A deficiency approximating to or exceed- 
ing that necessary to induce abnormal vaginal cornification, but in- 
sufficient to produce xerophthalmia, result in marked disturbance of 
the reprodutive function in rats. 


‘Localized areas of infection, leucocytic infiltration, cellular 
necrosis, may Occur at the junction of the ecto-placenta and the 
maternal decidua.” 

‘Other consequences are (or may be): prolonged and difficult par- 
turition; death of the mother either before or during delivery; 
“prolongation of gestation and difficult parturition were often 
associated with excessive uterine bleeding, variation in size of the 
placenta and uterine wall.”’ 

*** Decreased tone of the abdominal and uterine musculature were 
regarded as the major factors responsible for the prolongation of 
gestation and the difficulties accompanying parturition” (a cogent 
reason, I would here add, for the abundant provision of Vitamin B 
as well as Vitamin A in the diet of pregnant women). 

“In their ultimate analysis the abnormalities of reproductive 
function observed in A deficiency appeared to be due to alterations 

“induced in the epithelial lining of the female reproductive tract by 
lack of Vitamin A and, indirectly, to intercurrent infections resulting 
from the epithelial injury.’ 

‘It seems, therefore, to follow from these facts that certain endo- 
genous infections may cause maternal mortality in women whose 
diets do not contain enough Vitamin A. And unless the diet contains 
milk, egg, and plenty of green-leaf vegetables, or is reinforced with 
cod liver oil, it will not contain enough Vitamin A for protective 
purposes. What one has constantly to bear in mind is the differing 
requirements of different individuals for these factors. This individu- 
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Left pot: Wareham Forest soil. Middle pot: same with Swedish soil 
Right pot: same with that plus compost 
(RAYNER) 





Vb. A SECTION THROUGH THE ROOT OF A 
CERTAIN GRASS 
The large cells are penetrated by the thread-like cells of a fungus by 
which they are being digested. The grass is Lolium Temulentum. The 
fungus is a mycorrhiza. 
(RAY NER) 
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ality question is often ignored, as is the fact that amongst individuals 
presented with the same foodstuffs some will eat more of those con- 
taining, say, Vitamin A and some less. The only way to cover all 
individuals is to prescribe abundance of milk and green-leaf vegetables 
and see that they are consumed. 

‘Nor can Vitamin B be ignored. The widespread deficiency of this 
factor owing to the excessive use of white flour and sugar is a serious 
menace. When one remembers that even in our own class 66 per cent 
of our total food-intake is carbohydrate and practically devoid of 
Vitamin B, and that in the poorer classes it may be 80 per cent or 
more, the seriousness of this defect of our national diet is very great. 

‘Then there is Vitamin C insufficiency—also relatively widespread 
and not without its effect on maternal mortality. How many preg- 
nant women take daily equivalent of | oz. of orange or lemon juice 
or of 14 oz. of tomato juice, or of 4 oz. of spinach or watercress, or 
of 6% oz. of young carrots or potatoes, or of | oz. of raw cabbage, 
each of which provides the minimal amounts needed, but of which at 
least twice as much should be taken to ensure health? 

‘Then there is Vitamin D and the consequences of its deficiency 
in early life which may be reflected in ill-shaped pelvis and difficult 
labour. 

‘Finally, there is calcium and the need of a liberal supply (1-5 to 
2 gm. daily) during pregnancy. Often one forgets the general effects 
(vide Cantor lectures) of insufficient of this most important element. 

‘I think, probably, the above may provide an answer to your 
request (No. 3) for “specific hints or advice which you can pass on 
to your men (your 500 Cheshire doctors).” 

‘I do not think that in making a comparison between maternal 
mortality rates in this country and in India count should be taken, 
from the nutritional point of view, of the so-called abnormal labours 
dealt with separately in the two annual reports above referred to. I 
have no details in regard to these, but probably child marriages, the 
inefficiency of native untrained midwives, etc., account for them. 
I am inclined therefore to think that the normal maternal mortality 
rates in the Punjab and Madras are those with which our own rates 
in this country should be compared. And if this be admitted, our 
own rates compare unfavourably with those in northern Indian 
women whose diets are, in general, such as I have described in my 
Cantor lectures. But it will be unnecessary to remind you that even 
in northern India there are many who do not get their full national 
diet ; many whose intake of milk, milk products, and green vegetables 
is far below what their national diet prescribes. With this proviso I 
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conclude that the best diet for the pregnant woman is as stated on 
page 51 of my Cantor lectures. : 

‘May I express the hope that your 500 Cheshire doctors will each 
provide himself with a copy of these lectures. My aim is to help the 
general practitioner : the outstanding figure in our profession. 

Yours sincerely, 
“R. McCarRISON.’ 


Such was the invaluable letter, a little masterpiece, that came back 
to us by return of post. Even a casual reading brings out the truth 
that it is the soil (using the word figuratively for the tissues of the 
body) in which the organisms of disease are sown, which is the 
responsible factor in bringing about the disease itself. 

In 1896 Sir Dyce Duckworth, that ‘beloved physician’ of Saint 
Bartholomew’s Hospital, stood for that doctrine. His views had 
grown out of clinical experience. He did not despise the laboratory, 
far from it; he used it constantly. I myself, in a humble elementary 
way, was his research clerk (and afterwards was his house physician), 
but his practice was not dominated by films and sections, stained 
with dyes and sown with dots and dashes, as he used to call them— 
the cocci and bacteria. In those days, which quite properly could not 
forget Pasteur and Lister, the cocci and bacteria were actually being 
thought of as the disease. Sir Dyce realized how this ill wind was 
blowing Medicine from her moorings. She was dragging anchor under 
the breath of false teaching. He published a paper, Seed and Soil, 
meaning germs and bodily constitution. The older and wiser of his 
colleagues smiled and approved; the younger and more up-to-date 
smiled too, thought it rather puerile and that he was making much 
of very little. Time has proved the truth of his views, witness Sir 
Robert McCarrison above. 

I will here introduce a new witness, Mr. Friend Sykes, a practical 
farmer who produces human food by methods which every doctor 
should applaud. In the spring of 1945, on the invitation of the 
Cheshire Panel Committee, he addressed at Crewe an audience of 
500 Cheshire farmers, and with the aid of a cinema film, told them 
his methods—and results. That address illustrates the position taken 
by Sir Dyce Duckworth. Mr. Sykes was telling of his early difficulties 
on a great high-lying infertile farm, and of the diseases from which 
his animals suffered. 

“About the time we were struggling with the disease of the cattle, 
my best thoroughbred mare contracted contagious abortion. Before 
she aborted she was worth thousands of pounds; the day after she 
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was not worth a pound, and I was advised to take her down to a 
far field, dig a deep hole, take a couple of shots and drop her in. I 
was not prepared to do that and told the veterinary surgeon so. He 
said there was no other course open and that I had better take his 
advice if I did not want the contagion to spread to my other mares. 
As a farmer I declined to do it and I did so for this reason. These 
are my thoughts. 

‘In the process of nature, an egg from the female passes down the 
fallopian tube from the ovaries and locates itself on to the walls of the 
uterus. When contact with the male takes place, the spermatozoa 
attack the egg until one of them is successful in penetrating it and 
conception begins. The unsuccessful spermatozoa are believed to con- 
tribute to building the placenta to envelop the new embryo. (Thus 
Nature points the way and tells us how she wastes nothing.) The germ 
of contagious abortion lives upon the fabric of the placenta and, if the 
female is carrying this disease, she is, by the act of breeding, providing 
food upon which the abortion bacillus can breed and live. If the bodily 
resistance of the female is high, she may successfully carry her embryo 
the full time ; but if, as is more likely, her health is on the down grade, 
the germs gain ascendancy, accelerate their attacks on the placenta 
and succeed in eating it away from its moorings to the walls of the 
uterus through which it gains its sustenance. This being accomplished, 
the embryo dies, decomposition and putrefaction supervene: Nature 
then expels the rotten foetus. This is abortion, and it is highly con- 
tagious. 

“The mare recovered. This was undoubtedly due to two causes: 
(1) Absence of the breeding condition required by the germ with the 
consequent clearing away from the animal’s body the abortus bacil- 
lus because it was no longer a suitable habitat ; (2) the building up 
of stout bodily resistance by means of humus-grown food which, 
when she was asked to breed again, gave her the necessary stamina 
both to breed and resist any further infection with which she might 
have come in contact. 

‘I decided that if I rested her for a period of two years, I would 
naturally eliminate the disease from her body. I brought her to 
another farm where she was isolated, and she lived for a period of 
nearly two years on practically no other food but grass. This pasture 
was innocent of artificials and in grand heart. 

‘At the end of the two years I sent for one of the leading Vets. 
in the country. “Will you please test that mare for abortion?” He 
did so and she was clean. That mare was then mated. She produced 
a foal. She was subsequently mated again and produced another 
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foal. Yet again and she produced another, and finally again she 
produced another. She lived for eleven years after she was doomed 
to die and bred four animals of great value. 

‘There are two kinds of approach open to the breeder of to-day 
who has the misfortune to contract contagious abortion in his live- 
stock. Take cattle for example: contagious abortion is to be found 
in nearly every herd in this country. Here, the accepted approach is 
to inject Vaccine No. 29 (American), after which, in a period of a 
few weeks, the animal can be served again, and she usually carries 
through to a successful pregnancy, and delivers an offspring who 
appears in every way healthy. That youngster, in due course, has to 
be similarly vaccinated before she can be served and she, too, carries 
through successfully. The query is everywhere being raised: When 
is this vaccinating going to cease? The practice originated in the 
U.S.A., where abortion was rife. They have had a few years’ experi- 
~ ence of it by now, and would appear to have—at least temporarily 
—got the master of it. The alternative is to do as I did with the mare, 
to give the animal a long rest free from further breeding. But with a 
disease so rampant as this is to-day, such a course is quite out of the 
question. It would completely cut off the nation’s milk supply. What 
I really do think you can properly claim is, that my system of feed- 
ing built up new bodily health and that, without vaccines or medicines 
of any kind, I have rid the animal of disease and got her into such 
good fettle that, as I have said, she lived another ten years and bred 
four more valuable foals. This is a terrific amount to be able to claim, 
and to me it is convincing.’ 

The reader may ask for details of Mr. Sykes’ methods of farming. 
I understand that he has a book on the stocks, giving a full account 
of them, and that it is due for publication by Messrs. Faber & Faber 
Ltd. at the time that I write this.1 Shortly, an outstanding feature of 
his methods is that, for the fertilization of his land, he relies upon 
compost, the making of which on a huge scale he has mechanized. 
The other main feature flows from the first: he is able to grow upon 
his farm all the feeding stuffs for winter and summer which he 
requires for his stock. From these two outstanding principles which 
he follows, the reader will gather that his bill for artificial manures 
is exactly nothing at all, and that his bill for cattle-cake and imported 
feeding stuffs of all sorts is exactly nothing at all. When I add that 
his experience with the mare is not now an exceptional one with him, 
its significance will appear. It was early and impressive, and it 
strengthened his determination to put the principles in practice 


1 Since published: Humus and the Farmer, Friend Sykes (Faber and Faber). 
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throughout the farm. And what has been the result? His herds of 
beef cattle and of milch kine, and his other stock, including horses, 
have responded. No vaccines and no medicines are called for. Con- 
tagious abortion, Johne’s disease, tuberculosis, and mastitis quickly 
dwindled in incidence and I understand that the farm is now virtu- 
_ ally, perhaps absolutely, disease free. Thus it seems to me that here 
is a grand agricultural experiment by a man who has seen, as a 
whole, the problems involved. It is not just a question of buying 
animals of high pedigree and good report and keeping them upon 
land from which crops are extracted by any dodge which is easy and 
yields large weights, and relying for the balance of their sustenance 
upon cattle feed imported from foreign countries, the chemical value 
of which is announced by the vendors, possibly correctly, to be just 
what it should be, but the cultivation of which is quite unknown; 
and then, when disease has fallen upon the herds, combating it by 
artificial treatments which do nothing to raise the stamina of the 
stock. 

Which of these two methods of farming will give to the people of 
England the class of food that not only is free from disease, but has 
in itself powers of disease resistance? We doctors talk in our councils, 
notably in the commission of sixty-three’ which three or four years 
ago the British Medical Association set up to consider national 
health—we talk of ‘positive health’. But we have had precious little 
in the way of suggestions for obtaining it; we have even declined to 
define what we mean. The commission put ‘positive health’ in the 
forefront of its findings. I am sure they were sincere; I am sure it 
was an aspiration ; but inasmuch as they dismissed it in a paragraph 
and went on to talk of what they seemed to regard as more practical 
matters, they took no steps to reach that to which they aspired. The 
practical matters were early treatment of disease and vaccination 
againstit, which, however necessary, can never produce positive health. 

They may have been a little wrong in this; but in truth not so very 
wrong, for what steps, after all, could they have taken? For, if feed- 
ing be fundamental, if the quality of the food be the main thing in 
providing the basis for positive health, what blame is there upon the 
doctors? They do not grow the food ; they do not process it nor distri- 
bute it. The matter seems to them to be out of their hands. 

I do not personally know to what degree thoughts on feeding influ- 
ence the teaching of medical students in hospitals. In my day I do 
not recall such matters being referred to except by Sir Dyce Duck- 
worth and Dr. Samuel Gee at Saint Bartholomew’s and by Sir James 


1 Later enlarged. 


THE SEED BED 


Barr at the Liverpool Royal Infirmary. Yet here is the basal substance 
in the formation of health. I am well aware that there are dieticians, 
young ladies who are incredibly well versed in the preparation of 
dietaries for various classes of disease, and in expertise in calories 
and vitamins ; and all the necessary studies in connection with patho- 
logical conditions, such as diabetes, are thoroughly well taught and 
provided for. 

Not so the means of health—and the hope of glory. Good plain 
food, food which is pleasant to the taste, sufficient food, these have 
been defined in terms of proteid, carbohydrate, and fat, and their 
calories and latterly of some salts and vitamins. Chittenden, and all 
the masters of the mysteries of dietetics, have done good and neces- 
sary work; but most of the masters of medical research, except Sir 
Robert McCarrison, seem to have devoted but little attention to the 
way the food was produced. One name of fifty years ago is an out- 
standing exception—Dr. George Vivian Poore. But we must turn 
to-day to a great name outside the profession—Sir Albert Howard 
—to find the warrior at the apex of the phalanx who fights for posi- 
tive health. His disciples in South Africa, India, the U.S.A., and 
South America, notably Costa Rica, in New Zealand, Australia, and 
even Tasmania, are perhaps more vocal than those in this island, 
though the family doctors of Cheshire have done some little to relate 
his disclosures to real positive health. And nobody who has read the 
Hansard reports of recent debates in the House of Lords on nutrition 
will fail to be impressed by the influence which his doctrine wields in 
the most reflective and public-spirited circles. 

Nature is one and indivisible. The wastes of life are the food of the 
living soil; and the wastes into which it, in turn, converts them be- 
come the wealth of plant food which a fertile soil yields to the crop 
it bears. Fresh food, so grown, confers upon the animals and men 
that consume it the powers of resistance to germs whose function it 
is to prey upon and even eliminate men and animals who are devoid 
of those powers. 


NOTE ON THE RICE SEED-BED! 


‘Our first visit here was on the 19th April. The nursery rice beds 
had been sown four days, at the rate of 20 bushels of seed per acre. 
The soil had been very carefully prepared and highly fertilized, the 
last treatment being a dressing of plant ashes so incompletely burned 


- glee: by 7 cama of the publishers, Messrs. Jonathan Cape, 
rom: farmers of Forty Centuries; or Permanent Agriculture in China, K, 
Japan, by F. H. King, pp. 250-8, 1926, 1a 
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as to leave the surface coal black. The seed, scattered directly upon 
the surface, almost completely covered it and had been gently beaten 
into the dressing of ashes, with a wide, flat-bottom basket for the 
purpose. Each evening, if the night was likely to be cool, water was 
pumped over the bed, to be withdrawn the next day, if warm and 
sunny, so that the warmth might be absorbed by the black surface, 
and a fresh supply of air to be drawn into the soil. 

‘Nearly a month later, on the 14th of May, a second visit was made 
to this farm, and one of the nursery beds of rice, as it then appeared, 
is seen in Plate 6; the plants were about 8 inches high and near- 
ing the stage for transplanting. The field beyond the bed had already 
been partly flooded and ploughed, turning under ‘‘Chinese clover” 
to ferment as green manure, preparatory for the rice transplanting. 
On the opposite side of the bed and in front of the residence, flooding 
was in progress in the furrows between the ridges formed after the 
previous crop of rice was harvested and upon which the crop of clover 
for green manure was grown. At one end of the two series of nursery 
beds, one of which is seen in the photo, was the pumping plant, under 
a thatched shelter, with its two pumps installed at the end of a water 
channel leading from the canal. 

‘More than a month is saved for maturing and harvesting winter 
and early spring crops, or in fitting the fields for rice, by this plant- 
ing in nursery beds. The irrigation period for most of the land is cut 
short a like amount, saving both water and time. It is cheaper and 
easier to highly fertilize and prepare a small area for the nursery, 
while at the same time much stronger and more uniform plants are 
secured than would be possible by sowing in the field. The labour of 
weeding and caring for the plants in the nursery is far less than would 
be required in the field. It would be practically impossible to fit the 
entire rice areas as early in the season as the nursery beds are fitted, 
for the green manure is not yet grown and time is required for com- 
posting, or for decaying if ploughed under directly. The rice plants 
in the nursery are carried to a stage when they are strong feeders, 
and when set into the newly prepared, fertilized, clean soil of the 
field they are ready to feed strongly under the most favourable con- 
ditions. Both time and strength of plant are thus gained and these 
people are following what would appear to be the best possible prac- 
tices under their condition of small holdings and dense population. 

‘With our broad fields, our machinery and few people, their system 
appears to us crude and impossible ; but cut our holdings to the size 
of theirs and our machinery, even our ploughs, would be impossible. 
So that the more one studies the environment of these people, their 
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numbers, what they have done and are doing, against what odds they 
have succeeded, the more difficult it is to see what course might 
have been better. 

‘How full with work is the month which precedes the transplanting 
of rice has been pointed out—the making of the compost fertilizer ; 
harvesting the wheat, rape, and beans; distributing the compost over 
the fields, and their flooding, and ploughing . . . one of these fields 
is seen ploughed, smoothed, and nearly ready for the plants. The 
turned soil had been thoroughly pulverized, levelled, and worked to 
the consistency of mortar, on the larger fields with one or another 
sort of harrow. This thorough puddling of the soil permits the plants 
to be quickly set and provides conditions which ensure immediate 
perfect contact for the roots. 

‘When the fields are ready women repair to the nurseries with 
their low four-legged bamboo stools, to pull the rice plants. Carefully 
rinsing the soil from the roots, they tie them into bundles of a size 
easily handled in transplanting, which are then distributed in the 
fields. 

‘The work of transplanting may be done by groups labouring 
together. Long cords were stretched in the rice field 6 feet apart, and 
each of seven men was setting 6 rows of rice 1 foot apart, six to eight 
plants in a hill, and the hills 8 or 9 inches apart in the row. The 
bundle was held in one hand and deftly, with the other, the desired 
number of plants were selected with the fingers at the roots, separated 
from the rest and, with a single thrust, set in place in the row. There 
was no packing of earth about the roots, each hill being set with a 
single motion, which following one another in quick succession, com- 
pleting one cross row of six hills after another. The men move back- 
ward across the field, completing one entire section, tossing the un- 
used plants into the unset field ; then reset the lines to cover another 
section. We were told that the usual day’s work of transplanting, for 
a man under these conditions, after the field is fitted and the plants 
are brought to him, is 2 mow or 4 of an acre. The seven men in this 
group would thus set 24 acres per day and, at the wage Mrs. Wu was 
paying, the cash outlay, if the help was hired, would be nearly 21 cents 
per acre. This is at a lower rate than we are able to set cabbage 
and tobacco plants with our best machine methods. In Japan the 
women participate in the work of setting the plants more than in 
China. 

‘After the rice has been transplanted its care, unlike that of our 
wheat crop, does not cease. It must be hoed, fertilized, and watered. 
To facilitate the watering, all fields have been levelled, canals, ditches, 
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and drains provided, and, to aid in fertilizing and hoeing, the setting 
has been in rows and in hills in the row. 

‘The first working of the rice fields after the transplanting, as we 
saw it in Japan, consisted in spading between the hills with a four- 
tined hoe, apparently more for loosening the soil and aeration than 
for killing weeds. After this treatment the field was gone over again 
the man using his bare hands to smooth and level the stirred soil, 
taking care to eradicate every weed, burying them beneath the mud, 
and to straighten each hill of rice as it is passed. Sometimes the 
fingers are armed with bamboo claws to facilitate the weeding.’ 
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Breast-feeding, the Duchess and the 
Bucket-feds 


apes: reality of the value of using fresh, well-chosen food is shown 
in a practice in a Cheshire village. The County Ante-natal Scheme 
makes provision for a woman’s own family doctor to supervise her 
pregnancy. Her nutrition is his first concern. In the village referred 
to the local mothers’ organization conducts the Child Welfare each 
month to which the local doctor is honorary M.O. A fair percentage 
of the mothers of the neighbourhood, mostly, but not all, his patients, 
attend and receive his advice upon the nurture of their children some 
eight to twelve times a year; and a thorough mutual understanding 
has grown up. The food of the mother during her pregnancy, so far 
indeed as the doctor’s advice is heeded, accords with the principles 
already laid down. The bread is whole-meal, or until the food con- 
troller denied access to the germ, was the same fertility bread which 
Ihave mentioned in the diet of the young woman who was a technical 
instructress in an institution and married a farmer. Colonel (now 
Lord) Llewellin was sympathetic to an application to allow it, but the 
Cereals Department at Colwyn Bay, who were his subordinates, 
imposed an obligation that for each small parcel of the germ, and 
indeed of the wheat for an individual patient, a separate certificate 
was required. It was found quite impracticable after much corre- 
spondence and certification to obtain any at all of the materials 
needed for this exceptionally valuable bread; but by great efforts 
good whole-meal bread—and after all that is the main thing—was 
arranged for. In many parts of England it can hardly be got; but 
others are highly favoured. 

The mothers, pre-war, had one to two pints of milk, raw, generally 
including half a pint at breakfast taken with porridge, medium oat- 
meal, scattered into boiling water and stirred till it thickens; eggs 
were freely used pre-war and happily in this country district the hens 
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obliged even during hostilities. Salads are taken in abundance includ- 
ing celery and dandelion leaves—a vegetable which is trated by the 
pharmaceutical profession with great respect when it bears the name 
Taraxicum, but which in its common form the public overlooks. 
(It is notable in how many proprietary and advertised remedies for 
constipation the dandelion is an ingredient. Printed brazenly as 
Taraxicum the public do not realize for what they are paying many 
thousands of pounds a year.) The mothers take green-leaved veget- 
ables freely; plunged into boiling water for five minutes, pre-war, 
the greens were eaten with butter or poached egg. They are, of 
course, also eaten with meat; but the amount of meat taken is very 
moderate, war apart. When home-killed meat of quality can be had 
that is more desirable; but meat frozen, or even chilled, is not 
advised unless ‘needs must’. The whole modern regiment of canned 
flesh, of spam, of soya meal sausage with a small percentage of beef 
or pork and all the other products of the honest butcher under diffi- 
culties are regarded as invaluable assets against famine in war-time ; 
but, it is to be hoped, an agricultural revolution in the near future 
will banish them from our tables. When fresh liver was to be had, 
the mothers took it every week. Herrings they took once or twice 
a week pre-war; and now, when, by the mercy of Heaven, the 
clearance of the minefields makes this again possible. They are an 
irreplaceable fish. Herrings in the habits of their life are unlike the 
delicate and delectable plaice and sole, lazy flat fish which lie on their 
sides on the bottom and twist their faces round, so that both eyes 
look up to the food which floats down to them without their effort 
—unlike those demersal fish, herrings are pelagic fish: they swim at 
every depth and are full of vim and vigour. Pelagic fish, which also 
include mackerel and sprats, are very rich in the qualities (vitamins 
such as Vitamin A) which are particularly valuable in pregnancy. So 
is salmon, though no richer than, if as rich as, herrings in those par- 
ticular attributes, but no doubt richer in others. It is fortunate, indeed, 
that herrings are abundant. Their very name means ‘multitude’. I 
have ventured to digress a little on this humble subject of herrings 
as I feel that a population that can enjoy herrings, oatmeal and wheat 
is rich indeed and need ask for but little from distant lands. 

The women in the village of which I speak are advised to take a 
little cod liver oil, except on herring days. The late Sir Lauder Brun- 
ton, that great physician and pharmacologist, used to say that a tea- 
spoonful of cod liver oil, followed immediately bya piece of bread 
with salt upon it, tastes like caviare. That, of course, is the Toe of 
the sturgeon and it is not strange that the product of the liver of 
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another fish should resemble it. In Russia caviare is taken as an 
appetizer before meals, and, where it is obtainable, which is sull 
possible at certain levels of the population, it is a passion. Cod liver 
oil, on the other hand, is distasteful to most of us; but the habit of 
taking it before meals, followed by bread and salt, is easy to develop. 
A coffee spoon is dipped into cold water and a drop of the oil taken 
from that. Immediately chewed with a scrap of whole-meal bread and 
a pinch of salt, it is as agreeable a piscine appetizer as Sweeting’s in 
the City could supply. It is a way of ensuring that the woman gets 
each day what she needs, in small quantity, for she will soon, of her 
own will, take a full teaspoonful. These women during their preg- 
nancy are always fond of fruit. Raw apples, skins and all, are popular, 
chewed in their simplicity. Another way of using them, on some 
occasions more acceptable, is this—they are rapidly grated, peel, 
pulp, core, and all, and immediately moistened with milk, for that 
stops the white pulp from going brown (oxidizing). When offered 
thus as a pudding they are a cause of surprise and pleasurable 
exclamations, the aroma delicious, the appearance enhanced by the 
flecks of red peel. Mr. Hecht, that enthusiastic, unconventional old 
barrister who ran the Food Education Society in its earlier days sold 
me a tin grater for tenpence which grated both ways. He called it 
Riposo and I was always grateful to 29 Gordon Square for producing 
so valuable an instrument of food education as that ten-pennyworth. 

The evening meal is often begun with soup of the Scots broth type, 
with carrots unpeeled. Potatoes are baked in their skins, or boiled 
in their skins. As soon as they burst—‘smile’, as some Irish people 
say—the water is poured off and the pot replaced on the side of the 
fire, with a crumpled cloth in it to absorb the moisture, Stress is laid 
on salads and upon having these often, better still, always. The 
advantage of home-grown saladings, which can be cut and brought 
to the table straight away, or perhaps better still, cut in the early 
morning when the dew is on them, is explained to the mother. And 
also this: that the best part of a salad vegetable is in the growing 
point, at any rate the best protein is there. The mother need not be 
troubled to know what protein is; but she is quite alert to learn what 
is best to use. The young shoots of wild hops are an instance of these 
growing points, which I suppose to be of this special value. They can 
seldom be got in sufficient quantity to make them worth mention- 
ing, except because they are exceptionally delicious in the salad, or 
dipped in melted butter. 

Cheshire cheese is often grated into the salad. Lettuce is a good 
foil for the flavour of a tomato, Lady Eve Balfour tells me she can 
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with certainty distinguish one grown with compost, by its delicious 
taste, from one grown with artificials. 

This question of salads seems to me of practical and more than 
minor importance. They are a valuable source of living food con- 
taining its natural attributes undamaged: for that reason they should 
be taken habitually. Now it is no use inviting people to chew lettuce 
day after day, year in, year out. As a young lady said to me one 
winter day forty years ago, ‘Salad is unkindly food’. But it must not 
be unkindly, and we have seen that it need not be the same day after 
day. Many other foils must be used, chives often, generally chopped, 
a clove of garlic halved and rubbed on the bowl; paper-thin slices 
of kohl-rabi, tremendously rich in vitamin C, a leaf or two of thyme 
of some sort, lemon thyme being particularly acceptable, mint even 
(an odd leaf or two), celeriac, which is easier to grow than celery of 
which it resembles the heart (like kohl-rabi it should be sliced thin). 
Those occur to me as easy illustrations of my suggestions; salads 
can be varied and made interesting with a minimum of trouble and 
expense. It is important to say about parsley that it should be 
promoted from being a mere ornament of the butter-dish to being 
a regular ingredient in the food, for it, too, is a source of Vitamin C. 
In mentioning that substance, C or ascorbic acid, I would say that 
women at the Welfare are not worried with these chemical and 
laboratory names which are nowadays blazoned in advertisements 
and newspapers. They are advised to put their trust in the living 
sources of the substances: 


‘Perceley, clarey,! and eke sage, 
And all other herbage,’ 


as John Gardener said ; then they will make no mistake. The more we 
know about these vitamins, the more we realize that in their natural 
forms they carry with them their partners and adjuvants. For in- 
stance, as Surgeon Lind, H.M.S. Salisbury, found long ago, 1749, 
lemons and oranges were fine cures for scurvy, when his electuaries 
and mixtures of oil of vitriol were of no service at all. In the recent 
war it was found in the Western Desert that the scorbutic diet of 
bully beef and biscuit was better and more effectually safeguarded 
by a lemon a day than by the otherwise necessary Vitamin C tablet. 
And if you could shoot a young gazelle were not his kidneys a treat! 

Besides ordinary saladings, cabbage, cut young, and particularly 
cow cabbage, is used freely, either very lightly cooked or taken raw 


1 Salvia sclarea, a three-foot sage with mauve flowers and pink bracts. 
Young leaves and flowers formerly used in salad. 
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as the main ingredient of the salad. It is wonderful what help is got 
from seemingly trivial details. Some women will find that ingredients 
of a humdrum kind such as I have mentioned can constitute a 
pleasurable plat du jour if a small teaspoonful of sultanas be put in 
the middle and a few tiny heaps of raw beetroot around. It is not so 
much the particular ingredients that count or their arrangement: we 
can safely leave these to feminine art. Our object is to awaken interest in 
these green leaves and herbs so as toensure their habitual consumption. 

After confinement the mothers’ diet continues unchanged, except 
for the first few hours. Without exception they feed their children 
from the breast, except in those very rare cases where the condition 
of the nipple renders that impossible. I only recall three such out of 
many hundreds; but it has only too often been alleged—and over- 
come—it is true with prayer and fasting on the doctor’s part. When 
‘strangers’ come to the district with infants established on the bottle, 
we have by no means always succeeded in securing their co-operation 
in the re-establishing of the function of the breast. It is sad to say that 
bottle feeding in not a few maternity homes appears to be carried out, 
almost, if not quite, from the first, as a matter of course, and even 
drugs, synthetic or hormonal preparations, are administered to 
abolish the natural flow of milk without conscience or cause. I said 
that this practice of bottle feeding seems to be almost universal. I 
want to do justice to many of the matrons, who, I believe, have tried 
to do their best! But it is a very discouraged trial. The mother’s first 
visitor on hearing the baby cry, may say at once, ‘Oh, the breast 
milk does not suit it!’ In a few posts will come an attractive pamphlet 
in the form of a diary to record baby’s progress, the whole thing a 
camouflaged advertisement of some patent infant food. The nipples, 
for the want of a little cod liver oil and courage, may become 
cracked. The breasts on the third or fourth day, or more likely the 
fifth, may become so turgid that the substance of them blocks the 
baby’s nose and he gets angry because he cannot get at the nipple 
comfortably. Thus he takes snatching bites at them enhancing the 
soreness. ‘A breast like this’, the old master of the Rotunda would 
say, “wants a bottle of olive oil and a nurse with a conscience to 
tub it in for half an hour.’ About half the women in the Rotunda 
used to wear the cere-cloth (not in this connection with any macabre 
association). The wax is made on this prescription : 


Take 2 tablespoonfuls of melted bees’ wax 
8 tablespoonfuls of olive oil. 


Melt the wax, add the oil, warm one hour, cool, apply cold on thinlinen. 
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A hole is cut in the linen to admit the nipple. To get over the im- 
mediate trouble of hardness considerable rubbing is called for. Some 
skilled massage with this soft-solid ointment is rapid in its results. 
By skilled massage I do not mean that of a skilled masseuse. No 
doubt she would be invaluable if she worked the way I am going to 
mention ; but any person, man or woman, with strong and sympathe- 
tic fingers can achieve the method. The breast is conceived of as a 
bicycle wheel and the fingers grasp the ‘tyre’ at one point and the 
thumbs grasp it at the opposite point, and between them the milk 
ducts are stroked, squeezed, coaxed, and gentled, as the fingers and 
the thumbs are brought near together at the base of the nipple, and 
with a final milking movement, as in milking a cow, the contents 
of the ducts appear upon the surface. They are likely to be thick, 
yellowish, inspissated or congealed milk or colostrum.1 The move- 
ment is repeated again and again. It must be firm enough to be effec- 
tive, and may produce a certain pang; but it must not give pain in 
any substantial sense or it will be doing more harm than good. The 
relief is appreciated and soon manipulator and mother are rewarded 
and reassured by copious jets, and a difference in texture is at once 
apparent. The proceeding must be continued without thought of 
time, five, fifteen or fifty minutes, it matters not which so long as it 
succeeds. Very soon a very little rubbing, if this can be called rubbing, 
after each feed, is all that is required. The dry fingers should never 
be used. If there has been some neglect or delay in starting this 
treatment when the hardness first shewed, one sector of the breast 
_ may give anxiety, and whether the rubbing of which we have spoken 
will be too late to rescue the tissues from inflammation and the threat 
of an abscess is an urgent matter for the doctor’s judgment; but it is 
interesting to note that cases with threatening redness occur quite 
commonly, in which really skilful work in this way, with no other 
means at all, restores comfort, health, and well-being. I have suc- 
ceeded, even when the knife seemed inevitable, in a gentle persistent 
forlorn hope in which the milk extruded resembled pus. In Lejars’s 
Urgent Surgery a case is related, severe and seeming hopeless, in 
which the method succeeded surprisingly ; and I have myself observed 
the same gratifying conclusion to a threatened phlegmon that gave 
" me acute anxiety. This is a surgical matter and it is essential not to 
mislead. Félix Lejars says, ‘in the very earliest stages the method of 
expression recommended by Budin may, by emptying the affected 
ducts, give results like those obtained by squeezing out a certain other 
gland in the mouth (in suppurative parotitis) and ‘if thoroughly and 


1 See Appendix I. 
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repeatedly performed may prevent the formation of an abscess. How- 
ever the procedure is very painful and must be used with due con- 
sideration,’ but we have strayed over the edge of our subject. I speak 
of the ordinary preventive management of the breast, which antici- 
pates and precludes a disaster needing such drastic measures. 

The routine is—one breast is used at a feed, and the other breast 
four hours later. Each breast is emptied every eight hours and the com- 
pletion of the evacuation of milk, which is seldom achieved even by 
a hungry child, is effected by the fingers lubricated by the ‘cere-cloth’ 
—the ointment alone, that is, for it goes by that name. The farmer who 
does not strip his cows, that is empty the udder by hand to the utter- 
most—and this applies with equal force to machine-milked kine— 
will get a dwindling record and sadly diminishing milk-cheques. There 
are two exceptions in this human routine; one is that the feed due 
at 2 a.m. is, if possible, omitted altogether, or at any rate made an 
affair of brief soothing comfort. It is astonishing how general is the 
acceptance by the infants, folded as they are in sleep, of this.depriva- 
tion. The other exception is that it is not unjustifiable when the breast, 
whose turn it is not to be used, is felt by the mother to be a little hot 
and heavy, to put the baby to it but only for a minute or two. It will 
be understood that this applies to the normal hours of feeding. 

I feel that this heterodox opinion, that each breast should be used 
eight-hourly only, is supported by’ the general facts, as it certainly is 
by the many years of my experience. One may notice at Islington the 
boards put up beside each group of cattle in the Dairy Show, stating 
the numbers of milkings and the amounts yielded in each twenty-four 
hours. One will find that when the milkings are twelve-hourly and 
the yield, say, twenty-one gallons in one group, in a neighbouring 
group, in which the milkings are eight-hourly, the yield will be Say,» 
twenty-seven gallons. That is to say the udder yields best when milked 
every eight hours. A critic will rightly ask, would it not yield better 
with six-hour milking. The answer is ‘No’. The dairymen know all 
about this, and the yield is at-its peak with eight-hourly milking, 
neither less nor more. : 

The function of lactation in women is far better maintained through 
the months by resting each breast eight hours after the act of suckling 
and the common story that there was no milk after the first three ~ 
months is associated with ignorance of these facts. The power of the 
woman—I speak of the woman of to-day—to suckle is underesti- 
mated because it is based upon an experience of general ill-manage- 
ment. I recall a patient who had triplets whom she exclusively fed for 
five months with great success, es with supplementary feeding, for 
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about five more; but I feel that my experience at that date was im- 
mature and that she should have done better. I would mention two 
records, neither as desirable, for such prowess can seldom be neces- 
sary, but they will serve to show the amazing resource of the function 
of this gland of the skin—for, after all, that is what the breast is. One 
of my illustrations is the wet-nurse in the Kaiserin Augusta Hospital, 
mentioned by Sir Truby King. She was a rather slight, dark young 
woman, whose mammae were not large and were firm, who fed seven 
children, one of her own and six nurslings ; her own at the nipple, and 
the rest by expression. My other record is an amazing little story by 
Mrs. Lorimer about her beloved Hunza. ‘One day when we were 
visiting a wine-press far below the old fort and its graveyards, I made 
friends with a dear little boy of five, who seemed exceptionally active 
and intelligent, even in a country where all children are peculiarly 
alive and bright. A beautiful old woman joined us, her handsome face 
framed by two becoming silver plaits. ‘‘Tawalut must be your grand- 
son,” I ventured. ‘‘’Deed, ma’am, he’s not,” she retorted, “he’s my 
great-grandson. His father was my favourite grandson, and when the 
poor wife died at this baby’s birth, I took and suckled him myself.” 
A feat with which not many of our great-grandmothers could com- 
pete. But, of course, if you marry at sixteen, you may, with luck, be a 
great-grandmother at fifty. Still it was a good effort and the boy was 
an excellent witness to her vitality.’ 

It may be remarked that suckling is more prolonged amongst many 
primitive peoples than with us, even where the function is well 
established, and continues until the child is well used to food from 
external sources. In Hunza it extends for two years for the girls, and 
even for three years for the boys; the reason for the distinction is not 
given. It is obvious that here again, nutrition is the responsible factor 
for maintaining the well-being of mothers and children. If it may be 
permitted to dream, can the ‘dala’, the main acqueduct which brings 
from the glacier the silt-laden water to the terraced fields, have any- 
thing to do with it? That may be a perennial source of every needed 
mineral. 

In England breast-feeding has been universal, though sad substi- 
tutes were invented, though little used till the last 150 years or so, 
Before that, as well as after, the only ordinary substitute for the 
mother feeding the child was the wet-nurse, a wicked fashion which 
has now fallen out of use in England, but on the Continent of 
Europe persisted in full swing amongst the noblesse till very recently. 
Fifty years ago in the Villa Reale in Naples /a balia (wet-nurse) was 
in evidence on every bright and sunny morning. Groups of these 
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picturesque figures, laughing, chattering, bouncing the babies, or 
feeding them from the breast, made patches of colour in the gardens 
brighter than the flowers. Huge streamers of ribbon from their heads, 
fastened with enormous filigree pins, white fichus, and full-skirted 
dresses, broad-striped in primary colours, was the costume—not 
without taste, but the taste of a peasant on a holiday. The babies 
were not their own; they were those of the Neapolitan nobles. 

We are apt to-day to look down upon this custom, which released 
the mothers for their social duties; but, my Faith! we have replaced 
it with a custom fifty times worse—artificial feeding. One hundred 
and fifty years ago the wet-nurse, in fashionable circles, was as much 
an institution here as abroad. The custom must have received a salu- 
tery blow, when the beautiful Duchess of Devonshire, on the advice 
of her doctor, decided to feed her baby herself. Her decision was so 
unusual as to inspire the famous Liverpool littérateur, William Ros- 
coe, to sing her praises in a manner also very unusual. He did so in 
a poem, or rather in the translation of a poem, in this passage— 


‘Of noble birth, when every matron dame, 
Shall the high meed of female merit claim; 
Then loveliest, when her babe in native charms 
Hangs on her breast, or dances in her arms, 
Thus late with angel grace along the plain, 
Illustrious DEVON led Britannia’s train; 

And whilst by frigid fashion unreprest, 

She to chaste transport opened all her breast, 
Joy’d her lov’d babe, its playful hands to twine 
Round her fair neck, or midst her locks divine, 
And from the fount, with every grace imbued, 
Drank heavenly nectar, not terrestrial food.’ 


Of course Roscoe here took a little liberty with the translation, and 
substituted ‘Devon’ for noble Italian names; but he was better off 
than the Italian poet, for whilst Roscoe had in the Duchess, an actual 
convert to his teaching, Luigi Tansillo, the sixteenth-century Italian 
poet whom he translated, as yet had none. Roscoe is very proud of 
her, ‘who,’ he says, ‘though moving in the most elevated sphere of 
society, with every grace of person, and every accomplishment of 
mind, did not conceive that these or any other circumstances attend- 
ing her high rank, dispensed with the sacred obligation of a mother 
to nurse her own offspring. On the contrary, in defiance of custom, 
and in contempt of unfeeling fashion, she persevered in the perfor- 
mance of this indispensable duty, and is said to have found her 
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reward in the great resemblance in constitution and disposition 
between the child and herself.’ 

Her doctor, too, must have been proud of her, for as I said, her 
action was upon his advice. He was Thomas Denman. Although at 
_ that time he was only beginning to be known in Town, it was natural 
for the Duke of Devonshire to employ him. His father had been the 
apothecary at Bakewell, and attended the Devonshire family at 
Chatsworth. The apothecary had eight children, of whom five sur- 
vived ; the two eldest boys, Joseph and Thomas, followed in their 
father’s footsteps, Joseph remaining in the home neighbourhood, 
and Thomas going to sea in a King’s ship, first as Surgeon’s Mate, 
then receiving his warrant as Surgeon. After nine years he left the 
sea and, at the age of thirty, with £500 in his pocket, ‘I determined’, 
he said, ‘first to dissect, and attend lectures on anatomy. . . . I also 
attended lectures on midwifery’: he applied himself to this branch 
of the profession to some purpose, for he was very soon writing an 
article on puerperal fever, so that his education and original work 
went on hand in hand. Funds were low: ‘I ventured to take 
a small house in Oxendon Street, but I furnished only one parlour... 
excepting my furniture I had but twenty-four shillings in the world ; 
but I was out of debt. My business increased every year.’ By the 
interest of an old naval friend, Captain Drake, ‘who never forsook 
me... I was appointed Surgeon of the William and Mary yacht, 
which appointment was worth about £70 a year. It was almost a 
sinecure, at least the duties did not interfere with my other employ- 
ments.’ The money tided him over that dread time of waiting, which 
tries the calibre of young London consultants; but he stayed on the 
edge of solvency, determined to succeed as an accoucheur, and even 
moying to a more fashionable address in Old Burlington Street, till 
in 1783 he was sent for, as I have said, to attend the Duchess, ‘a 
circumstance particularly gratifying to him, as from the impressions 
of his early life, he always felt strongly attached to that noble family’. 
The great William Hunter, brother of the yet greater John, and the 
leading woman’s doctor in London, had died that year and the 
vacancy raised Denman ‘at once into the highest practice and placed 
him at the head of his branch of the profession’. 

His reputation survives him, and his bi-centenary was celebrated 
some two years ago at Bakewell by the doctors of Sheffield. His great 
book, An Introduction to the Practice of Midwifery, is notable for its 
clear vision, unclouded by mere tradition, but not disdaining the 
teachings of the past. 

I have digressed about Denman because he helped the Duchess, 
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and, through her, Society, to break from a bad fashion. Also from 
his own work I want to quote this: ‘they who are unwilling or unable 
to give suck, or to whom suckling may, on some other account, be 
improper or impossible, are liable to various complaints from which 
nurses (meaning nursing mothers) are free’. That is a most pregnant 
passage. It is not my purpose to lose myself in the technicalities 
required for the full detail of this assertion, beyond saying this— 
and I think it should satisfy the common-sense of the reflective 
reader. Every time the child sucks, the uterus is stimulated and makes 
a slight contraction, and failure of this to occur results in what is 
called subinvolution of the uterus, that is, that the womb fails to 
shrink back into its virginal size and weight. Not a few of the symp- 
toms of coldness of the lower part of the back, aching about the 
level of the sacrum—‘ sacrache’, as Matthews Duncan used to call it— 
are attributable to this failure of the organ to resume its natural 
dimensions. 

It is not to be doubted, however, that in spite of the tirade of 
Luigi Tansillo against the wet-nurse, a good one is a great deal better 
than the modern bottle. What Tansillo says in resisting wet nursing 
can be used with even greater force against the modern practice. He 
says— 


‘That what your growing child imbibes when young 
Imports not less than from whose loins he sprung.’ 


Let anyone who doubts the essential wickedness of substituting - 
animals’ milk for the breast, examine the picture in Sir Jack Drum- 
mond’s book on The Englishman’s Food, of feeding bottles (opposite 
page 290). It will be seen that the nozzles of some of these bottles 
appear hardly suitable to enter a child’s mouth. One he shows, and 
one I have, are nothing more than ‘stone’ Bristol costrels or travel- 
ling bottles. These were commonly in the form of a fish—hence 
perhaps the traditional shape of a feeding-bottle. How were they 
adapted to the infant’s mouth? I have also a glass feeding-bottle, 
with a very long mouthpiece with a ridge round it ; that explains how. 
In this way : cows’ teats, pickled in spirits of wine, used to be slipped 
over the ends of the bottles and tied on. I recall many years ago 
being shown by a chemist in Knutsford village his stock of these 
revolting appliances in a stoppered bottle of spirits of wine. 

I dare say they were not much worse than the caoutchouc or 
india-rubber teats that have succeeded them. Artificial feeding of 
a suckling consists, in short, of pouring into the child a liquid which 
1S never correct, which is at most never at the right temperature 
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throughout the feed, which is ordinarily too much in amount, which 
is commonly gulped, but sometimes dribbled through a half-blocked 
pinhole—exasperating!—and finally, which is never fresh from its 
source. That it is never correct is the most serious of these indict- 
ments ; moreover, it has been cooled and sterilized, so is dead food 
in place of the living nourishment on which depends the child’s 
normal development. 

In 1921 and the years about that date, some ninety-five per cent of 
the children in Winsford under nine months of age were fed at the 
breast. At that time the Medical Officer of Health was blessed by 
having to assist him, as Health Visitor, an elderly married woman, 
who looked and was a sort of fairy godmother to the young matrons 
of the town. She had to be obeyed: she took no excuse: she had 
authority and under her régime there was little of what Tansillo, 
or rather Roscoe, calls ‘the dread infringement of Nature’s primal 
law’. Alas! that good woman has been gathered to her fathers, and 
advertisement, enervating custom, and in equal parts indifference and 
over-solicitude, have in that town reduced breast feeding—I am told 
on the estimate of one of the leading doctors—to twenty-five per cent. 
I speak of over-solicitude advisedly, because, incredible as it may 
seem, it is common to find that young women cannot convince them- 
selves that their own breast-milk which costs nothing can be as good 
as a patent food which costs much money. They want to give baby the 
best, they say: there is real pathos in this. 

The effect of the natural method of nutrition for the first nine 
months of life is dramatically shown by the famous Chicago statistics. 
The deaths of children wholly nourished at the breast which took 
place before that age, compared with those fed on the bottle, are as 
one is to fifty-six. For every one breast-fed that dies, fifty-six bottle-fed 
die! Figures so startling are all the more impressive when it is learned 
that all the children were under the most expert supervision. Some 
readers may find these facts almost incredible, so I will quote the 
detailed figures of the investigation. 

From the final report of the mixed Committee of the League of 
Nations, on the relation of nutrition to health, agriculture, and 
economic policy Geneva, 1937: 

‘“Breast-feeding” is cheaper, simpler, and cleaner than artificial 
feeding, and, in the case of a properly fed mother, the benefits 
brought to the infant are great. Impressive evidence on this point 
was supplied by a large-scale inquiry reported from the Infant Wel- 
fare Centre of Chicago, in which 20,061 infants attending the Centre 
between the years 1924-9 were closely followed up for the first nine 
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months of each infant life. Of these, 48-5 per cent were wholly breast- 
fed, and 8-5 per cent wholly artificially fed. The artificial feeding was 
carried out on a definite plan and all the infants—artificially fed and 
otherwise—were attended at intervals by the officials of the Centre. 
The mortality rates of these different groups of infants were as 
follows : 

Number of Total Percentage 

Infants deaths of deaths 


Wholly breast-fed 9,749 15 0-15 
Partially 8,605 59 0-7 
Artificially fed 1,707 144 8-4 


It will be seen that the mortality rate among the artificially fed infants 
is fifty-six times greater than that among those completely breast-fed. 
The difference in the death-rate between these classes of infants was 
largely due to deaths following respiratory infections, and to a less 
degree, gastro-intestinal and other infections. Thus, whereas only 
4 out of 9,749 of the breast-fed infants died of respiratory infections, 
82 out of the 1,707 artificially fed infants died from this cause.’ 

On reading this passage about respiratory infections the reader’s 
mind will go back to the child in the perambulator with two hoods 
and the doctor’s inquiries on his feeding. 

It may well be asked what kind of difference does breast-feeding 
produce? Are the babies larger, heavier? On the contrary, though 
they are sometimes large, if size be a familial characteristic, they are 
often less bulky than the bottle-fed child. But as statistics alone show, 
their resistance to disease is incomparably higher and their freedom 
from that scourge of childhood, bronchopneumonia, is outstanding. 
The tendency of the scientific mind to demand precise explanation of 
every observed fact, admirable as it is, must not delay us in honour- 
ing the fact in practice even if the reason be entirely obscure to us. 
It is not the lungs alone which partake of this superiority. Many 
years ago I dined one night at the house of the late John Hedley 
Marsh at Macclesfield, at once a great general practitioner, Surgeon 
to the Infirmary, Chairman of the Cheshire Panel Committee and 
Medical Officer of Health of the town as well. In his great capacity 
of taking interest in humanity many kinds of fish came into his net. 
His other guest that night was Major, afterwards Sir Truby King, 
C.M.G., of New Zealand, and the talk naturally gravitated to that 
one’s passion, the nutrition of childhood. He had been lecturing on 
this subject, he told us, in some city where he was the guest ofa whole- 
sale boot manufacturer who did a considerable trade in Paris. King 
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had been stressing the unrivalled value of breast-feeding in estab- 
lishing the permanent constitution, and this man said to him: ‘You 
know, I can quite accept what you say for I know from my own trade 
that it is true.’ Surprised, Truby King asked him to explain himself. 
‘Well,’ he said, ‘a customer will come into the shop and ask for a 
pair of boots and will perhaps be shown our best, Paris calf. When 
he inquires the price he may be startled and suggest something 
cheaper. When these are shown, he is surprised to learn that, though 
they differ little from the first, their price is only one-third. The cus- 
tomer requires an explanation and the attendant will say, indicating 
the expensive pair, “Well, Monsieur, these are our Paris calf, but 
these others are bucket-feds.’’ ‘““ What?” says the customer, ‘‘ Bucket- 
feds?” And then he is given the explanation.’ The Parisians adore 
good veal, to produce which the calves are fed on the mothers, and 
their skins are valued because of their superior durability, beauty, and 
integrity of texture so that cracking of the leather is rare indeed. At 
the same time flexibility and power of wearing complete the qualities 
which justify the money demanded. Now the bucket-feds : by contrast 
they may be said to present the negative of all these qualities. Par- 
ticularly the leather is prone to be ‘britchy’ and soon to show super- 
ficial flaws and cracks. In short a pair of Paris calf may often out- 
wear six of the bucket-feds, on top of which practical advantage you 
have an indefinable superiority of texture for which many a customer 
is only too ready to pay. Truby King was deeply impressed with this 
conversation and I seem to remember that we went on to the further 
implications of the story; and as they are more important than the 
story itself I will refer to them in the next chapter. 


103 


CHALIEN Iz 





Iodine and the Want of It 





ie development of a chick in the egg is familiar to most informed 
people—how the future bird begins its existence as a slight linear 
groove in a tiny disk of live material. They will be familiar with the 
fact that this groove deepens and that its edges fall together above it 
and coalesce so that the groove becomes a tube. It is from this tube 
that the nervous system of the bird develops whilst the portion of the 
disk which remains on the surface becomes the skin and everything 
derived from it. No-one need ponder on these facts long to be sure 
that, if the feeding of a young animal—and here I am going back to 
the calf and departing from the bird—can make so profound a differ- 
ence in the quality of the eventual tissues of the skin as is represented 
in the price of Paris calf boots versus ‘bucket-feds’, a similar influ- 
ence will be exerted on that part of the developing organism which 
became a tube and sank in and produced the nervous system. That 
is to say, the same feeding which produced the magnificent skin 
would produce a magnificent nervous system. Of course it is obvious 
that heredity plays the determining part in the nervous system; but 
an ideal plan for a house carried out in inferior materials makes a 
poor dwelling, and it is impossible to overstress the importance of 
quality in the food that forms the brain. Now, if the reader will 
compare in his mind the comparative simplicity of a cell which forms 
part of the covering of the body, the skin, with the amazing com- 
plexity of one of the great cells of the brain, it will be easy to picture 
the detriment to the latter of the omission of even a minute factor in 
its construction. The electrical wiring of a houselighting set may be 
perfect ; but the failure of a single fuse may render the whole of none 
effect. A skin cell may be nothing but a squame, a flat tile of epider- 
mis such as is constantly shed as we go through life, and shed in 
sheets when we have had scarlet fever; but one sort of these great 
cells of the brain has a root so long that it might be compared with 
a thread dropped by the minutest spider to the floor of Saint Paul’s 
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from the lantern on the dome; whilst another sort is more like an 
oak tree, with innumerable twigs and leaves, and multitudinous roots 
and rootlets. I call such cells ‘great’, but in the brain of an intelligent 
man, there are more of these cells than three times the population of 
India. Yet when the bodies of some of them are situated in the base 
of the brain, a thread-like root from each may pass down the neck 
into the middle of the spine. The innumerable bundles of these vital 
threads constitute one of the wonders of the world. ~ 

Now, when a baby is born, he cannot sit up. He cannot sit up 
because some of these threads have by no means finished growing. 
They have not grown down yet in the spinal cord to the point where 
their opposite number awaits them. Their opposite number is the 
relay. It, too, has a long thread-like root, which carries the message 
to the limbs. Supposing that these developmental processes which are 
going on during the first three or four months, and the conclusion 
of which is shown by the baby’s new power of using his muscles in 
co-ordination so that he can sit up, depend to some extent, even to 
a very little extent, on the baby receiving from the mother minute 
amounts of the juice of the thyroid gland. It will be apparent that if 
the baby failed to get these amounts, his muscles would not work 
so well together ; the nervous control of his co-ordination will be not 
quite perfect. That is to say, perhaps to a minute extent, but still to 
a very real extent, he will have a trace of mental deficiency. Mental 
deficiency means that there is something wrong with a man’s make-up 
from the beginning; mental disease means there is something gone 
wrong in the working of the brain which can begin in a full-grown 
person. The deficiency occurs only at the early stages of life and can 
then alone be prevented. Suppose a baby to be fed on cow’s milk, 
where is he to get the iodine which is necessary for his development? 
Iodine is an essential ingredient of the thyroid juice, but cow’s milk 
has little or none of it—little or no trace of thyroid juice containing 
it. Calves begin to pick at the grass a few days after they are born 
and in a few weeks are cropping it freely. From it they will get all 
the iodine they want. But human babies must get it from their 
mothers, and they do not unless they are breast-fed. In those cases 
in which I have had the saddening duty of looking after mothers 
and children where breast-feeding was impossible, rare as that is; 
or declined, unhappily common; or—and this is the commonest of 
all—a failure through mismanagement, it has been my regular prac- | 
tice to give the baby every day a tenth of a grain of thyroid extract 
of Burroughs Wellcome & Co’s original formula (not much more 
than a quarter the strength of B.P. thyroid). Many years ago the 

106 


IODINE AND THE WANT OF IT 


Company produced these little tabloids at my request, and I note 
that they have held their place on the price list ever since. It is not 
too much to say that the judicious use of thyroid extract in infancy 
would avoid innumerable cases of minor degrees of mental deficiency. 
It is while growth is busy, while the house is a-building, while the 
innumerable ‘bricks’ are dividing and subdividing, and elongating 
or flattening, or branching, or budding out into regular bushes, or 
banding themselves together in leashes, in fact, weaving the wonder- 
ful web and architecture which is to house the human spirit—it is 
while all this is going on that the cells must not be denied a single 
necessary ingredient. 

The world owes a debt to George Murray who discovered that 
thyroid deficiency! could be made good by hypodermic injections of 
thyroid extract (in 1891). Dr. Hector MacKenzie a year later, was 
giving it by the mouth, a practice in which Murray cordially con- 
curred. Murray was perfectly clear about the part played by iodine 
and the rationale of swallowing thyroid. Thyroid is the neck sweet- 
bread.” That of the sheep is usually chosen, from which to make the 
extract. George Murray used to point out that the best extract was 
obtained from the thyroids of sheep of the sea-coast. His father was 
a great general practitioner at Newcastle, author of that wonderful 
tiny book—Rough Notes on Remedies, and the simple and original 
mind of the father found its counterpart in the son. The thyroid is, 
of course, one of the glands which has no duct, that is to say that 
its juice goes straight into the blood; but it differs from other such 
glands, the pituitary, adrenal, and so on, in this respect, they never 
in their history had ducts leading into the digestive organs. Millions 
of years ago, when we were very much simpler creatures than we are 
now, the thyroid had. Even to-day there is a trace of the old track 
which leads to the base of the tongue—like the line of a Roman 
road going through fields. It serves no present purpose except that 
it may remind us that the juice of the thyroid was once delivered 
direct into the gullet ; this is the scientific basis of the great discovery 
that thyroid works well when taken by the mouth, whereas the extract 
of the pituitary, the adrenal, and others must be injected by a needle. 
Thus the earlier practice of embedding a piece of thyroid under the 
skin, never very effective, is discontinued altogether. For eating the 
thyroid extract was superior and infinitely more convenient. 

_. Even when Murray was Professor of Medicine at Manchester, he 
would send to the Northumberland coast for his thyroids, on account 


1 For cretinism and myxcedema, see pp. 108, 109. 
2 The thymus is the breast sweet-bread, and the pancreas, the stomach sweet- 


bread. 
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of their superiority. One is reminded of the magnificent quality of 
the mutton of the Brittany and Normandy sheep. The spray of the 
Atlantic, rich in iodine, is carried across the meadows ; and their 
pastures, enriched thereby, render the flesh of the sheep that feed 
thereon the food of the epicure. The ‘salted meadow mutton’ of 
Paris, agneau pré-salé, is famous.* atx 

All the world knows the effects of the general deprivation of iodine 
in the food of some inland localities. Derbyshire neck or endemic 
goitre is a case in point, and attempts have been made, not without 
success, to supply additional iodine where it is believed to be neces- 
sary by adding iodide of potash to the household salt: six ounces of 
it to a ton of salt is a usual prescription; but the even mixing of it 
presents difficulties. 

Before leaving the subject of iodine I would refer to the undoubted 
value of using seaweed in the preparation of agricultural composts. 
In some of the Scottish islands this has been an age-old practice and 
in others, off the coast of Ireland, it has also been employed. Its 
value is enhanced if the older method of the islands be adhered to 
—the mixture of cow manure with the seaweed. It is at least likely 
that some Scots seed potatoes from land which has been maintained 
for many years by such methods derive some part of their excellence 
from that circumstance. Probably seaweed could play a more direct 
part in diet with advantage. From the coasts of Antrim and the Clyde 
a particular seaweed called ‘dulse’ used regularly to be gathered and 
dried between the straw palliasses of the bed and used as a relish 
with the potatoes ; and in Japan there could be seen, lining the sandy 
estuaries of certain rivers, structures suggesting newspaper easels in 
a public library, upon which edible seaweed was pinned, with beauti- 
ful precision, to dry in the sun. These examples point to the value 
that custom has found to reside in such simple sources of iodine, 
and when it is recalled, as I have said above, that iodine is an essential 
of the thyroid juice, and that, in the words of Sir Robert McCarri- 
son, the thyroid is to life what the draught is to the fire, one may well 
feel that here is a matter deserving of attention. All the world knows 
that deficiency of the thyroid gland in the beginning of life results in 
delay in development, dullness, and, if severe, in actual cretinism. 
Whereas, if the deficiency of the thyroid output supervene after the 


1 Agneau de pré-salé refers to weaned, that is grazing, young sheep, of the 
age of our grass lamb. The much younger house lamb is the unweaned animal 
which has not, or hardly, grazed. In French it is called Pauillac lamb. This has 
delicate white flesh, unlike the excellent mutton quality of the grass lamb. It 
1s commonly treated quite differently by the cook, namely coated with seasoned 
eggs and oil, and rolled in breadcrumbs, and cooked in clarified butter. 
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middle of life, myxcedema, Sir William Gull’s term, results. The 
previously alert intelligent woman (the condition is much commoner 
in females) becomes listless, dull and, as Chaucer would have said, 
‘disesperat of all bliss’. The skin the colour of soiled deal and thick, 
the eyelids creased, the hair thinning: that is the picture. The careful 
observer finds her sane enough; but the bright intelligence, like the 
pleasant normal appearance, has been obscured by a dismal, drab, 
disfiguring mask. But behold the cheerful sequel. After she has daily 
swallowed the appropriate dosage of thyroid—and it must be 
adequate—so short an interval as a year may find her well on the 
way to the bright maturity which seemed to have forsaken her for 
ever. 

Cretinism, untreated till adult age, I have seen only once. For, 
since George Murray showed the way, nearly fifty years ago, the 
disease has been recognized in early childhood and treated by thyroid ; 
and, normal development taking place, no recognizable cretinism 
remains. The single occasion when I saw adult cretins was when 
George Murray showed me a family of them from Oldham, where, 
as well as Derbyshire and other inland uplands, they were once 
known to occur. The eldest was twenty-three and they had been 
under his care, and of course large thyroid dosage, for some 8 to 
9 months and had therefore improved immeasurably. The young man 
was about five feet but with the limbs of the character and texture 
of those of a child of two; also the merry playfulness. Because of his 
childish mould he seemed relatively enormous. His playfulness may 
have been pathetic; but the state he and the rest were in only a few 
months before—Murray told me—was almost incredibly drab. As I 
have never seen adult untreated cretinism, I will quote de Balzac, 
in whose time these poor creatures were in certain localities, only too 
well known. 

Here is the quotation from de Balzac’s The Country Doctor: 


‘* Has the village been burnt down?” asked the Commandant. 

A Oe Sit. 

‘Then how did it come to be in this state?” inquired Genastas 
(the Commandant). 

“Ah! How?” the miller answered as he shrugged his shoulders 
and went indoors; “M. Benessis (the country doctor) will tell you 
that.” 


‘_ . the officer went over a rough sort of bridge, built up of 
boulders that had been taken from the torrent bed and soon reached 
the house that had been pointed out to him. The thatched roof of 
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the dwelling was still entire; it was covered with moss indeed, but 
there were no holes in it, and the door and its fastenings seemed to 
be in good repair. Genestas saw a fire on the hearth as he entered, 
an old woman kneeling in the chimney corner before a sick man seated 
in a chair, and another man who was standing with his face turned 
towards the fireplace. The house consisted of a single room which 
was lighted by a wretched window covered by a linen cloth. The floor 
was of beaten earth; the chair, a table, and a truckle bed comprised 
the whole of the furniture. The Commandant had never seen any- 
thing so poor and bare, not even in Russia where the moujiks’ huts 
are like the dens of wild beasts. Nothing within it spoke of ordinary 
life; there were not even the simplest appliances for cooking food, 
it might have been a dog-kennel without a drinking-pan. But for 
the truckle bed, a smock frock hanging from a nail and some sabots 
filled with straw, which composed the invalid’s entire wardrobe, this 
cottage would have looked as empty as the others. The aged peasant 
woman on her knees was devoting all her attention to keeping the 
sufferer’s feet in a tub filled with brown liquid. Hearing footsteps, 
and the clank of spurs, which sounded strangely in ears accustomed 
to the plodding pace of country folk, the man turned towards Genes- 
tas. A sort of suprise in which the old woman shared was visible in 
his face. S, 

***There is no need to ask if you are M. Benessis,”’ said the soldier. 
“You will pardon me, sir, as a stranger impatient to see you, I have 
come to see you on your field of battle instead of awaiting you at 
your house. Pray do not disturb yourself; go on with what you are 
doing. When it is over, I will tell you the purpose of my visit.” 

*“Genestas half seated himself on the edge of the table and remained 
silent. The fire-light shone more brightly in the room than the faint 
rays of the sun, for the mountain crests intercepted them, so that 
they seldom reached this corner of the valley. A few branches of 
resinous pine-wood made a bright blaze, and it was by the light of 
this fire that the soldier saw the face of the man, towards whom he 
was drawn by a secret motive, by a wish to seek him out, to study 
and to know him thoroughly well. M. Benessis, the local doctor, 
heard Genestas with indifference and with folded arms he returned 
his bow, and went back to his patient, quite unaware that he was 
being subjected to a scrutiny as earnest as that which the soldier 
turned upon him. Benessis was a man of ordinary height, broad- 
shouldered and deep-chested, a capacious green overcoat buttoned 
up to the chin prevented the officer from observing any characteristic 
details of his personal appearance; but his dark and motionless 
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figure served as a strong relief to his face which caught the bright 
light of the blazing fire. The face was not unlike that of a satyr, there 
was the same slightly protruding forehead, full, in this case of 
promises, all more or less denoting character, the same upturned 
nose, with a sprightly cleavage at the tip; the same high cheek-bone. 
The lines of the mouth were crooked, the lips thick and red. The chin 
turned sharply upwards. There was an animated look in the brown 
eyes, to which their pearly whites gave great brightness, and which 
expressed passions now subdued. His iron grey hair, the deep wrinkles 
on his face, the bushy eyebrows that had grown white already, the 
veins on his protuberant nose, the tanned face covered with red 
blotches, everything about him, in short, indicated a man of fifty 
and the hard work of his profession. The officer could come to no 
conclusion as to the capacity of the head, which was covered by a 
close cap; but hidden though it was, it seemed to him to be one of 
the square shaped kind that gave rise to the expression ‘square- 
headed’. Genestas was accustomed to read the indications that 
mark the features of men destined to do great things, since he had 
been brought into close relation with the energetic natures sought 
out by Napoleon. So he suspected that there must be some mystery 
in this life of obscurity, and said to himself as he looked at the 
remarkable face before him—‘‘ How comes it that he is still a country 
doctor?” .. . he could not help sharing the doctor’s interest in his 
_ patient, and the sight of that patient completely changed the current 
of his thoughts. 

‘Much as the old cavalry officer had seen in the course of his 
soldier’s career, he felt a thrill of surprise and horror at the sight of 
a human face, which could never have been lighted up with thought 
—a livid face in which a look of dumb suffering showed so plainly 
—the same look that is sometimes worn by a child too young to 
speak, and too weak to cry any longer—in short, it was the wholly 
animal face of an old dying cretin. The cretin was the one variety 
of the human species with which the Commandant had not yet come 
in contact. At the sight of the deep circular folds of skin on the fore- 
head, the sodden fish-like eyes and the head, with its short scantily 
growing hair—a head utterly divested of all faculties of the senses— 
who would not have experienced, as Genestas did, an instinctive 
feeling of repulsion, for a being that had neither the physical beauty 
of an animal, nor the mental endowments of man, and who had never 
heard nor spoken any kind of articulate speech. . . . The old woman 
watched him with touching anxiety, and was rubbing his legs where 
the hot water did not reach them, with as much tenderness as if he 
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had been her husband. Benessis himself, after a close scrutiny of the 
dull eyes and corpse-like face, gently took the cretin’s hand and felt 
his pulse. 

‘The bath is doing no good,” he said, shaking his head, “let 
us put him to bed again.” He lifted the inert mass himself and carried 
him across to the truckle bed . . . carefully he laid him at full length, 
and straightened the limbs that were going cold already, putting 
the hand and head in position, with all the heed that a mother could 
bestow upon her child. 

‘*Tt is all over, death is very near,” added Benessis, who remained 
standing by the bedside. 

‘The old woman gazed at the dying form, with her hands on her 
hips, a few tears stole down her cheeks. Genestas . . . was unable to 
explain to himself how it was that the death of a being, who con- 
cerned him so little, should affect him so much. Unconsciously he 
shared the feeling of boundless pity that these creatures excite among 
the dwellers in the sunless valleys where Nature has placed them. 
This sentiment has degenerated into a kind of superstition in families 
to which cretins belong. . .. Wherever cretins exist there is a popular 
belief, that the presence of one of these creatures brings luck to the 
family—a superstition that serves to sweeten lives, which in the midst 
of a town population, would be compelled by a mistaken philan- 
thropy to submit to the harsh discipline of an asylum. In the higher 
end of the valley of Isére, where cretins are very numerous, they lead 
an outdoor life with the cattle which they are taught to herd. There 
at any rate they are at large and receive the reverence due to mis- 
fortune. ; 

‘A moment later the village bell clinked at slow regular intervals 
to acquaint the flock with the death of one of their number.’ 


Here ends the quotation. 

The author goes on to say that when Benessis was leaving the 
cottage, a peasant stopped him and said, ‘Ah! if you have not saved 
his life, sir, it was doubtless because God wished to take him to 
Himself.’ ‘I did my best,’ the doctor answered: and when he and 
the Commandant had got clear of the crowd, Benessis remarked, 
‘Ten years ago I was very nearly stoned to death in this village,’ and 
explained that he had determined to rid the canton of the dreadful 
settlement of cretins, and had got himself made mayor for the pur- 
pose, and piece-meal and by night, had transported all the unfortu- 
nate inhabitants to a much more favourable location, where they 
could be well attended, except this one. Determined to go through 
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with his work, he came officially in open day to take the luckless 
creature from his dwelling; but in front of the hovel he found a 
crowd, that received him with a shower of stones. The cretin saved 
his life. The poor creature came out of his hut and raised a clucking 
sound with his voice. He seemed to be an absolute ruler over the 
fanatical mob, for the sight of him put a sudden stop to the clamour. 
That doctor-mayor was an opportunist and there and then ended 
that colony of dismal disease. It lay in stagnant air, at the valley 
bottom, beside a torrent supplied by the melting snows; the sun 
never entered it, marriages were not forbidden. Cretinism, he thought, 
was in a fair way to spread all over the valley from this spot. ‘Here,’ 
says de Balzac, ‘if any good is to be done we come into collision not 
merely with vested interests, but with something far more dangerous 
to meddle with—religious ideas crystallized into superstitions.’ 

This religious association finds an echo in a derivation of the word 
cretin from crétien, meaning Christian in the sense of innocent. 
Whether this be correct or not appears doubtful and derivation from 
creta (craie), a yellowish earthy complexion, is suggested as an 
alternative. 

The doctor-mayor made an offer to the crowd: he promised to 
leave the cretin in peace, but to live quite by himself, the remaining 
families to cross the stream and live in new houses which he under- 
took to build, with a piece of ground attached to each. He obtained 
a decision from the authorities that the whole of the mountain-side 
above the now deserted village was the property of the township. 
The timber thereon paid for the new houses, and for their land. Thus 
the commune acquired some property, and two years after these 
events, every poor family in the commune had two cows at least, 
which they pastured on the mountain-side, where, without awaiting 
official authorization, the doctor had established a system of irriga- 
tion by means of cross trenches, like those in Switzerland, Auvergne, 
and Limousin. Much to their astonishment, as he told the Comman- 
dant, the townspeople saw some capital meadows springing up under 
their eyes ; his improvements were copied ; they had nothing to fear 
after that. 

I have given all this detail out of a French novel for two reasons, 
which seem to me worthy, first that it gives a picture of what this 
sad disease used to be like, and would be like now but for George 
Murray and his thyroid treatment; and my second reason IS, the 
good man’s courage and public-spirited individualism in tackling 
and curing a social ulcer. His action, whether it is a fact or imaginary, 
is noteworthy as example of cure by audacity and attack, when the 
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cause of the disease is hardly guessed at. This was true of the hand- 
ling of scurvy by Captain Cook and Surgeon Lind ; it was true of the 
prevention of beri-beri by Admiral Takaki of the Japanese Navy. 
It was true of Goldberger’s cure of pellagra: to these I refer later. 
In such cases the good was done whilst the knowledge of how it was 
done was very imperfect. Cretinism was a social scourge, and the 
value of de Balzac’s account resides in the contrast between the state 
of affairs before treatment was understood and at the present time; 
George Murray’s happy discovery, if started early enough in the life 
of a cretin, ensures the growth and development of an ordinary 
human being, and the institutions for the insane have been relieved 
of a number who would assuredly otherwise have overburdened 
their already swollen lists. 

One little point of interest to those who are impressed by the im- 
portance of the source of the nutrient and remedy. When Farring- 
ton (1933) introduced a synthetic product instead of the natural 
thyroid, it was not found to work so well. The sheep must still 
continue to supply the cure. 

The thyroid preparations are not to be used without caution and 
watchfulness, and if the patient have any complication of a septic 
nature, such as a sore throat, too much thyroid is apt to set up the 
over-rapid action of a poisoned heart, so that a patient who has been 
doing well on thyroid treatment may possibly need its reduction, or 
even discontinuance until the illness is over. 

Just after the turn of the century an experiment was done and done 
repeatedly, which shews the close connection between iodine supplied 
to the mother, and cretinism. A certain part of the thyroid gland 
would be removed from a bitch by operation. That bitch would have 
cretinoid puppies; but if prior to her next litter she had been fed 
with food containing iodine a-plenty, the puppies which arrived sub- 
sequently to that treatment would be normal. 

So much for under-action : over-action of the thyroid gland, which 
occurs in Graves Disease, produces sweating, tremors and eyes start- 
ing out of the head, pulse racing. These are evidences of thyroid 
excess, but the disease is not just so simple as that. Here however it 
is not our concern. 

These abnormalities which I have mentioned, myxoedema and 
cretinism are extreme forms of evil conditions closely associated with 
insufficient iodine in the food. The milder forms we see in every street, 
almost in every household. True, we are not nowadays so inclined 
as we were to attribute such results to one cause alone. We know 
that an amount of a substance, which would be adequate for some 
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people, may be inadequate for others. Again the supply may be 
adequate ordinarily, but in certain conditions there may be heavy 
and even excessive claims for it and then the ordinary supply is in- 
adequate; so there is no doubt at all that iodine a-plenty is a safe- 
guard. It is good and in any case stimulating. It is not unlikely indeed 
that it is no small contributor to the benefit of a seaside holiday. 

A notable example of the narrowness of the margin between just 
enough and only a little less but disastrously too little was disclosed 
in 1927 in Switzerland. In view of the European menace, a review of 
the man-power of the country was undertaken, and it was found that 
goitre occurred much more often in the cantons speaking German 
than in those that speak French or Italian. Though the speech was 
different, the race was the same. No differences in the hygiene or 
sanitation of the different districts nor in the mineral content and 
purity of their water supplies could be found ; the suggestion that the 
mere articulation of the guttural language might be responsible was 
quite untenable—there was no similar frequency of goitre in Ger- 
many. At last the true explanation dawned on the investigators: the 
cooking customs went with the language. The German speakers threw 
away the water in which their vegetables had been boiled, and with 
it went the iodine-containing salts which the boiling water had ex- 
tracted from them; but the French and Italian speakers were fond 
of soup for which they used all the vegetable water. Thus they com- 
monly got enough iodine to protect them against the development of 
goitre.! 


1 ‘Zur Verbreitung des endemischen Kropfes in der Schweiz,’ by Dr. Otto 
Stiner (Health Officer Swiss Confederation, Bern) on pp. 403-21 of Bericht 
iiber die Internationale Kropfkonferenz in Bern, 24-6 August 1927. 
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Weaning and the Split. Scurvy and 


Dentition 


I have been speaking of the effects of a trace element, iodine, on 
development and well-being. The effects of the main bulky foods upon 
the growth and quality of the tissues are now to be referred to. 
Every butcher knows that when he is dealing with the carcasses of 
pigs and puts in his knife to cut down the fat at the back, he is apt 
to see a split take place in it. This split is often easily demonstrable 
in a rasher of bacon; in other rashers it will not be demonstrable 
but there will be a fibrous line in the fat. Again in others, particularly 
in the well-fed carcasses, no such line can be seen. The split is usually 
not quite midway between meat and skin, a little nearer to the meat. 
An observant butcher will further be aware that the fat on the meat- 
side is of a firm and well-set quality, whereas that on the skin side 
of the split will be softer and oily and will not set well. The more 
marked the split, the more marked will be this difference in the quality 
of the fat. If the split be represented by a mere fibrous line, the oily 
inferiority of the external fat will be less. If there be no fibrous line 
at all and the fat be uniform and continuous, there will be no notice- 
able distinction between the fat under the meat and the outer fat 
under the skin. Now a knowledgeable pigman knows that all this 
is a matter of feeding. If the little pigs have the usual unrestricted 
access to the sow for eight weeks—with inferior farming practice it 
is only six weeks—and are then suddenly separated from the mother 
and fed with starchy meals from the bucket, the rapid growth which 
has up to then been observed stops dead for a day or two, and then 
begins to take up again, apparently satisfactorily. The split, which 
has been described, is the evidence of this sudden interruption in the 
natural progress of the young animal. If the breeder has been less 
harsh, and admitted the little pigs to the mother, at any rate for an 
hour or two, in the days immediately following their first separation, 
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the split will be represented merely by the fibrous line, but if the 
breeder has been still more humane, and incidentally wiser, and 
has really weaned the young, little by little, up to some twelve weeks 
of age, then there will be no split, nor line nor oily inferiority of fat, 
but a superior young animal altogether. 

Turning to human beings—sometimes a young mother, a stranger 
to the district, has visited the Child Welfare Centre for the first time, 
saying she had just weaned her baby, and that though she is wearing 
beiladonna plasters, they do not seem sufficient to get rid of the milk. 
She is using the word improperly. The Anglo-Saxon wenian means 
to accustom, and awenian means to wean away, or disaccustom. The 
first meaning of wean is to reconcile to a new custom, that is to wean 
the child to bread and meat. Skeat says we also use the word less 
properly in the sense to ‘disaccustom’, because a child that is being 
weaned to meat is also being weaned from the breast. Now to accus- 
tom implies a gradual process. In the case of the little pigs the sudden 
and cruel deprivation at the end of eight weeks, it is true, brings the 
sow into season earlier, and therefore the breeder is getting a far 
quicker turnover of his money ; but he is not only cruel and unnatural 
in doing this, but he is getting an inferior quality of carcass. When 
the human mother acts as unwisely, and suddenly terminates breast- 
feeding when it is in full swing, or even when she thinks it has ceased 
to do much good except that it gives a little customary comfort to 
the child at bed-time, she is acting, did she only know it, with the 
same lack of wisdom that is displayed by the inferior pigman. That 
wonderful process of cellular growth is going on all the time in the 
child; and, though the introduction of new food may be timely, 
nothing except the mother’s milk will supply his finer needs and com- 
mend the unaccustomed nourishment to the acceptance of his tissues. 
The results of these happenings are not just an increase in the weight 
the child scales week by week ; they are permanent results, which will 
be in full operation half a century later. They will influence the human 
being all his life, perhaps in peril in mountaineering, perhaps in hot 
debate on the floor of the House of Commons. Even the first of the 
permanent teeth, the first grinder, is laid down in the seventeenth 
week of pregnancy. The second grinder is developed in the fifth 
month of life (the wisdom teeth in the fifth year). They are laid down 
then and developed, and erupted at the familiar dates later on. What 
we are here considering is that the diet of the mother is conditioning 
these and all the other bodily structures of the young child. M. Mel- 
lanby remarks, ‘Of great practical importance was the observation 
that the feeding of the mother during pregnancy and lactation might 
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have an even greater effect on the development and structure of the 
permanent, than of the deciduous, teeth of the offspring.’ Dr. Wilfred 
Fish and Leslie Harris, D.Sc. in 1934 drew attention to the shortage 
of Vitamin C causing poor dental enamel and cement. Here we see 
the beginnings of recognition of the value of fresh garden food to 
teeth, which as we have seen, Mr. Brodie Carpenter was later to 
demonstrate convincingly, in respect, of course, of older children, in 
a school which he attended. Again, in 1937, Dr. Evelyn Sprawston 
of the London Hospital, speaking of the children resident in a large 
institution, said, those who were fed on raw milk had perfect teeth, 
whereas others in circumstances identical in almost all respects 
except that the milk was pasteurized, had defective teeth. It will, of 
course, be understood that in the last case the milk, or deciduous 
teeth are referred to. 

The teeth are a good index of the fidelity of the mother in carry- 
ing out the regimen enjoined both before and after the baby was 
born, and in the Child Welfare to which I have referred, as the years 
went by the condition of teeth became more and more often perfect. 

Weaning ‘on to’ other food than breast milk is begun, little by 
little, very early. The sucklings begin to bite hard crusts in their sixth 
month, and as a strong child is apt to bite off lumps of bread, the 
crust is at first wrapped in muslin. It is explained to the mother that, 
at the same time the milk teeth are coming, the glands which produce 
the saliva are becoming active. They are given clearly to understand 
that the saliva in the earliest months is entirely without digestive 
power; but that when the teeth are beginning to come, a valuable 
digestive ferment appears in the saliva (ptyalin). This has the power 
of turning starch into sugar so that when this ferment appears the 
use of a starchy food such as bread is right and proper. In the case 
of calves, Mr. Sykes is of opinion that in any case the mixture of 
saliva with the milk is an important digestive factor. He opposes 
bucket-feeding of calves even with milk, and he would, I think, still 
less endorse the approved substitute: 


6 quarts of separated-milk. 

4 lb. linseed cake. 

2 lb. oatmeal, maize-meal, and pure linseed in 
equal parts. 


When the milkmaid puts her hand in the bucket, and the calf sucks 

her fingers, and still more when he has learned to drink without that 

fictitious aid, the gulping of the milk in large quantities misses the 

mixture of saliva, which should go down with it, and results, he says, 
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in indigestion. He goes so far as to say that the foundations of the 
diseases of the dairy cow are undoubtedly laid in the mischief of 
bucket-feeding, and adds the old saw, ‘A quart suckled is worth a 
gallon from the bucket!’ The evils are a thousand times intensified 
if the calf’s digestive powers remain far too undeveloped to cope 
with the various calf meals upon which the unfortunate animals are 
reared, a process which makes certain that their constitutions and 
powers of disease resistance will be permanently impaired. As evidence 
of this impairment, Mr. Sykes points out that our graziers who pro- 
duce the beef breeds of cattle, the Herefords, the Galloways, and the 
Poll-Angus, almost invariably feed the calves on the mothers, while 
nearly all our milch kine are brought up on the opposite principles 
—the calves are bucket-fed. 

What is the result of these opposite systems? It is that whilst the 
beef breeds are virtually disease-free, perhaps as many as eighty per 
cent of the dairy animals passing through our markets are not. Again, 
the milking life of a beef cow is from ten to twenty years, whereas 
that of a milch cow is a mere two and a half years. Here the facts 
tell their tale with equal emphasis to those that have ears to hear, 
whether they be persons responsible for the well-being of humanity, 
or farmers responsible for the well-being of cattle. There is no escap- 
ing the conclusion which any thinking person will base upon them. 

It is true enough that by artificial food alone weight may rapidly 
be added: calves after a month old may gain on that ration 124 Ib. 
a week. Similar methods applied to children might well increase 
weight. I assume whole milk not skimmed. I assume, too, the fashion- 
able carbohydrate additions. But are we not too obsessed by the 
scales? ‘For example,’ inquires Alexis Carrel, ‘should physicians, by 
prescribing special foods, as most of them do, accelerate the growth 
of young children? In such an instance their action is based on in- 
complete knowledge of the subject. Are larger and heavier children 
better than smaller ones? Intelligence, alertness, audacity, and resis- 
tance to disease do not depend on the same factors as the weight of 
the body.’ I return to this subject in a later chapter. 

The main channel of these remarks leads me into many back- 
waters; but to get once more into mid-stream, I would complete the 
story of the little Welfare Centre with a few more details. The turnip 
juice which was mentioned in connection with the baby in the hooded 
perambulator, is advised for all the children, from the fifth or sixth 
month. Honey is commonly employed in making it, or the old 
‘nursery sugar’, the brown rather sticky Muscovado sugar of Barba- 
does. This is prepared by repeated evaporation only and no sulphur 
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or other chemical is employed, so that it contains none of the sul- 
phur dioxide, which is an admitted ingredient of the ‘Orange J uice’ 
with which Child Welfare Centres are now commonly supplied. I 
think it would be hard to overstress the importance of adequate 
supplies of the characteristic principle of certain fresh vegetable pro- 
ducts such as turnips, oranges, and tomatoes, in young developing 
human beings. Lemons would be equally valuable if they could be 
presented in a form acceptable. The principle, of course, to which I 
refer is Vitamin C, ascorbic acid. Allow me to give an instance of its 
value in an older child. A deaf mute was at school in a special institu- 
tion for such, a place admirably conducted and notable for its success. 
It turned the boys out useful citizens, able not only to lip-read and 
to utter articulate speech, but also to take their part in the world and 
earn their living. But this child was a disappointment. Term after 
term he would come home looking white and ill; he would improve 
in the holidays, but the same thing would always happen again, 
unaccountably, for the conditions were good and the kitchen gener- 
ous. On his return home for holidays it was sometimes noticed that 
his gums were red and swollen. During one term news was received 
that the boy was seriously ill. He had copious haemorrhages and 
had been moved into hospital and an operation was contemplated. 
Then news came that he was too ill for operation. The outlook was 
considered hopeless and he was to be sent home. I saw him on arrival: 
he was ill indeed. The child happens to have eyes as black as sloes, 
and the contrast of these with his paper-white skin was unforgettable. 
The smell of the child—and I have had an extensive experience of 
effluvia—was the most acrid I have ever had to face. It needed resolu- 
tion to abide near him, yet he was scrupulously clean ; here and there 
about him there were spots like flea-bites, but with no point of punc- 
ture that a flea makes—they were little haemorrhages under the skin. 
His gums were like crimson velvet, the foetor seemed to proceed 
mainly from his mouth. Everything he took he vomited, even a tea- 
spoonful of water: he was sick unto death. I told his mother that I 
did not know what was the matter with him; but that, had Inot known 
that he had been supplied week by week with ample fruit, I should 
have been certain that he had scurvy, and even now I was certain 
that whether he had had fruit or not, he must be treated with it on 
the assumption that there was a scorbutic background to the illness. 
“But how to give it to him,” said his mother, ‘with him vomiting 
everything like this?’ I instructed her how to prepare turnip juice 
with honey, in the manner already narrated and to sieve the juice 
of a ripe tomato through muslin. The two juices were to be mixed 
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in equal parts and an eggcupful of the mixture to be given every 
four hours. I spoke of giving them every two hours when I knew that 
they could be retained. It is true that I ordered on general principles 
certain medicaments which I thought might combat the child’s pro- 
found exsanguination. I left deeply perturbed as to the outlook, yet 
feeling a confidence, which I could not allow myself to think reason- 
able, in the mixed juices. Anyhow, I thought, the honey is sound 
against possible acidosis due to vomiting, and if he improves it will 
be a case of the cure showing the disease. Curatio ostendit morbum 
is a good motto here and his cure would prove that the disease was 
SCUIVy. 

It did. In four days he was well: that is no vomiting and more like 
a live boy again, less like a corpse, smiling and taking interest. 
Evidences shewed that his profound weakness was abating. He went 
ahead with no setbacks; but even when normal feeding could be 
resumed, the tomato and turnip juices were maintained until a very 
ample intake of varied fruits and raw greens made them the less 
necessary. It was not for some months after his complete recovery 
that the key to the enigma was found. His mother somehow wormed 
it out of his companions at school; the little fellow had a passion for 
boiled sweets, and week after week as his food parcels arrived, he 
bartered for sweets the fruit which would have protected him against 
scurvy. The informed reader will inquire : was not the ordinary school 
diet enough to protect him? No doubt in most circumstances it would 
have been. Greens were given at school sometimes, and of course 
potatoes ; but by chance I had a side-light upon the school’s cooking. 
Some little time before, a respectable and intelligent woman from a 
village adjacent to me, an old patient whom I knew well, consulted 
me in my afternoon surgery. I remarked that I had not seen her for 
some years. She replied that for one thing she had been very well, 
and for another she had a resident appointment as cook in the deaf- 
mute school to which I have referred. Being interested in institution 
cookery, we had a chat about it. The greens were cooked in steam- 
jacketed pans ‘till they were done’. ‘How long was that?’ ‘Three- 
quarters of an hour to an hour, I like to give them a good hour.’ 
They would be ‘done’ indeed. Very little or no ascorbic acid would 
remain in them, or only in a thick portion where the heat had not 
penetrated. Further to this, my little patient was averse to greens in 
any case, and except at his parents’ table, almost certainly would 
take none. The reader will likely ask—but what about potatoes? 
Would not they protect him? I do not doubt that in the case of a 
child with a good appetite they would have done; but this little 
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fellow, with an appetite poor at the best of times, and reduced by 
chronic incipient scurvy in term-time, would take so small a helping 
that the amount of C which he actually consumed would have been 
insufficient for his requirements. The C in raw potatoes is ‘ good’ to 
‘very good’, depending, of course, on the way they were cultivated: 
After a quarter of an hour’s cooking, it may still be ‘good’. Cooked 
for an hour at 100 degrees Centigrade, a little C may yet remain: 
but it is clear my patient got too little to defend him. 

My friend, Dr. John Wilkinson, tells me that scurvy nowadays, 
seen in the practice of a great Manchester hospital, is far from being 
the rarity it ought to be, and that I had supposed it to have become. 
Nothing more easy to prevent, nothing more certain to impair, to 
inhibit and to destroy those who ignore the fresh gifts of Nature, or 
to whom circumstances deny them. The old circumnavigator’s work 
was curtailed by the want of Vitamin C. Captain Cook realized it in 
practical action, and at every port took aboard fresh vegetables. Not 
only was he a navigator, but a dietician. ‘Where persons, either 
through neglect or necessity, do refrain for a considerable time from 
eating the fresh fruits of the earth and greens, no age, no climate, or 
soil are exempted from its (Scurvy’s) attack. Other secondary causes 
may likewise concur, but recent vegetables are found alone effectual 
to preserve the body from this malady; and most speedily to cure 
it, even in a few days.”! 

These men were not the first to recognize the means of cure. Sir 
Richard Hawkins, who sailed the South Seas at the end of the sixteenth 
century, remarks, ‘that which I have seene most fruitfull for this 
sicknesse, is sour oranges and lemmons’. But it would be a serious 
mistake to suppose scurvy a modern rarity. In the early years of this 
century the vogue for feeding babies artificially, and then on sterilized 
foods of all sorts, resulted in havoc. It was particularly prevalent in 
Harley Street. The late Sir Thomas Barlow realized what it was; it 
was often called Scurvy Rickets. The two diseases are essentially 
separate, but they happen sometimes to coincide in the same patient. 
The joints swell and are tender, and sometimes shafts of bones swell 
very obviously. The child will not draw up his leg. 

I have already mentioned Dr. Evelyn Sprawston of the London 
Hospital, and that he reported that the children in a residential 
institution in which he worked, who were fed on raw milk had per- 
fect teeth, whereas others, in circumstances identical in all respects 
except that the milk was pasteurized, had defective teeth. It is, of 


+ Surgeon Lind in 1757 translated this from Bachstrom’s Observationes 
circa scorbutum, 1734. 
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course, familiar that mothers are commonly warned to give artificially 
fed babies orange juice. Some of them do not find it too easy to 
obtain. The Food Ministry during the war did a useful work in 
supplying the best they could; but it does not seem a normal action 
to destroy, and then replace what you have destroyed. Another warn- 
ing: de Zilva of the Lister Institute has warned us that citrus fruit 
in cold store shows a steady diminution of Vitamin C, starting at the 
end that bore the flower. Vitamin C has been spoken of as the 
cement which mortizes the cells of the body together, but it is much 
more than this: as the nourishment is carried by the blood to the 
cells of the body, and the red cells in the blood bring them their 
oxygen, the Vitamin C, essential to the proper employment of these 
supplies, is carried to them exclusively by the white cells of the 
blood. This does not appear to be common knowledge. My infor- 
mant is Dr. John Wilkinson. This, then, seems to be the state of 
affairs : the tissues of the body, not only require their ordinary susten- 
ance, but from the red cells their oxygen a-plenty and from the white 
their much smaller but vital supplies of Vitamin C. If but little be 
provided the tissues become enfeebled, notably the walls of the blood- 
vessels. That is why scurvy patients are apt to bleed from the gums 
and under the skin. In the teeth moreover, the cells that form the 
dentine must have Vitamin C to do their work. When they have it, 
they are arranged as regularly as a platoon of the Guards, but when 
the supply is ‘short’, drill and discipline are lost. The cells remind 
one of Hogarth’s picture ‘The Return of the Guards from Finchley’. 
Curiously enough, in these circumstances dentine is deposited in the 
wrong places, namely in the pulp. Dentists call it ‘pulp-stone’. In 
full-dress scurvy the dentine factories have gone out of business 
altogether, nor is any enamel laid down. Other vitamins are impor- 
tant to teeth ; but it us curious that the exceptional value of Vitamin C 
is commonly overlooked in this connection. The vitamin that pre- 
vents rickets, and enables children to assimilate lime and phosphorus 
from their food, was shown by Mrs. Mellanby to take a share in 
protecting the teeth. In order that it can work there must be enough 
phosphates in food. . 
About that supply of phosphates, and about the supply of calcium 
and other minerals, all affecting the teeth—not forgetting fluorine— 
we shall have some reflections to make in the next chapter about 
bread, where they will fall most naturally, save this only, about 
fluorine. It is a story which provides a startling illustration of unex- 
pected dietetics, albeit the item concerned is only water, and its traces 


of saline constituents. 
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Fifty years ago Sir James Crichton-Browne made this remark 
in The Lancet: ‘Caries has with justice been referred to as the most 
ruinous of dental maladies. . . . I think it well worth consideration 
whether the re-introduction into our diet, and especially into the diet 
of child-bearing women and of children, of a supply of fluorine. . . 
might not do something to fortify the teeth of the next generation.’ 
The next generation has come and gone, but nothing has been done. 

That too much fluorine was noticed to cause mottling of the teeth 
was remarked about 1930, but before that several dental authorities 
in England and America had remarked also that where the enamel 
is commonly mottled, caries is less common. In 1941, an American, 
Dean of Washington, showed that there was a relation between the 
amount of fluorine in the drinking-water and the mottling, and with 
it freedom from caries. 

Now it is found in North Shields that there is less than 0-25 parts 
per million of fluorine in the water, but in South Shields 1-4 parts 
per million. The difference in the teeth of the children is now to be 
mentioned. It must be prefaced that the conditions of life in North 
and South Shields, that is to say on the two sides of the river, are 
identical: in every respect except this one, that of the water supply. 
It is mainly a working-class town; and food and ways of life are the 
same throughout. Yet when the condition of the children’s teeth are 
considered, the difference is startling. Caries in the permanent teeth 
of twelve-year-old children in North Shields is double that in South 
Shields. The late results of this difference can only be surmised, but 
the superiority of health conferred by a ‘good mouth’ is proverbial. 

Now, if so great a benefit result from so small a cause, if a small 
ration of salts of fluorine be of such value, it behoves us to watch 
that in our odinary diet we shall not be robbed by ignorant commer- 
cial and administrative action of so essential a mineral. We shall see, 
towards the end of the part of this book dealing with bread, that we 
are being robbed. 

Ignorance is of two kinds. One is when you have knowledge but 
fail culpably to make use of it—you ignore it; the other is when you 
have not the knowledge. But as a rule it is open to you to acquire 
it. I do not know into which category the ignorance of those in 
authority on this matter falls, although some of them have certainly 
been informed of the facts. 
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CHAPTER XI 


_ John Burns and Seven Examples 


of Illness caused by Bread 


r 1887 John Burns took part in a Labour demonstration in Trafal- 
gar Square. He appears to have behaved with characteristic energy 
which resulted in his being put, fair and square, in prison where he 
served a six weeks’ sentence. He told the story of that sentence long 
afterwards upon the floor of the House of Commons. The debate 
was on the Prison Bill. (I am deriving these facts from Drummond 
and Wilbraham, more useful for my purpose than Hansard for they 
supply the technical details.) This occurred in John Burns’s speech: 

‘I have had Number One diet, bread and oatmeal. . . . I went to 
prison with a strong constitution and I was there six weeks. I never 
made any complaint. But what is six ounces of bread? It is as much 
as the honourable gentlemen take with their chop and potatoes, and 
cabbage and spinach. I had the bread at 5.30 p.m. and nothing till 
7.45 next morning. I am not ashamed to say that at one or two 
o’clock in the morning I have wetted my hands with my spittle and 
gone down on my hands and knees in the hope of picking up a stray 
crumb from the meal I had had ten hours before. By that diet you 
break down and enfeeble a man’s constitution.’ 

Now this Number One diet had been approved in 1864. It con- 
sisted of eighteen ounces of bread a day, and eight ounces of potatoes 
on one day, six ounces of pudding another, and a bowl of soup on a 
third. It was obviously a terribly inadequate diet; its nearly 1,500 
calories were less than half the necessary intake of heat-giving food; 
but it was much worse than John Burns or anyone else at that time 
knew. It was worse because, since the prison scales of diet had been 
laid down (by Sir James Graham) in 1864, a revolution had taken 
place in milling. It seems to have come about without the general 
public taking much notice. Till the years 1872-4 when it began, the 
wheat was ground in the stone mills as it had been ground from 
Norman times and before. I believe one of the old Norman mills 
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near Gloucester is still, not only in existence, but in use. Then in this 
milling revolution ‘wonderful’ steel roller mills supplanted the 
ancient ways, and instead of the creamy coloured flour, with a 
pleasant nutty taste, England was given the perfectly white flour that, 
unhappily, but for the brief interregnum of standard bread, we have 
known up to the war of 1939-45. This white flour was definitely im- 
proved in the middle of this latest war, not for the sake of the people 
but for economy in shipping. 

It was announced early in 1941 that flour, called National wheat- 
meal, was to be of 85 per cent extraction. This meant that a very 
great change was to occur. Pre-war extraction was 70 per cent. This 
is to say that 100 bags of wheat, instead of making only 70 bags of 
flour and 30 bags of offals, would now make 85 bags of flour and 
15 of offals. This was an advance in quality, but its value depended 
on which of the offals was left. Had it been the practice to remove all 
the germ in separate bags they would have been two in number and 
the whole of the germ could have been as easily removed from the 
85 per cent flour as it had from the 70 per cent. 

The Cheshire Panel Committee at once wired Lord Woolton 
(25th March 1941) that 85 per cent extraction flour should contain 
full germ, and his reply to the letter confirming this telegram, which 
was dated the 19th of April 1941, was as follows: ‘I am glad to be 
able to assure the Committee that millers have been instructed, when 
milling National wheat-meal (of 85 per cent extraction) to take all 
possible steps to include the maximum amount of germ.’ 

So far, so good, but the position did not look so good when on 
the 20th of January 1943 Mr. Martin asked the Parliamentary Secre- 
tary to the Ministry of Food what were the ingredients present in 
the National loaf and in what proportions were they inserted: Mr. 
Mabane gave the reply that apart from yeast, salt, and the various 
improvers—meaning chemicals—the permitted ingredients of 
National flour for making the present National loaf were (the reader 
will note that flour for making the National loaf was stipulated ; 
clearly quite other flour could have been legally employed for making 
cakes): ; 

wheat flour of 85 per cent extraction, 

imported white flour, 

oats products, 

barley, 

rye, 

milk powder, 

calcium, (in the proportions authorized), 
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In addition the baker may use a proportion of white flour, as per- 
mitted in Article 20 of the Flour Order 1943 and potatoes and 
potato flour as permitted in the..... ‘The composition of National 
flour and consequently of National bread is not, and will not be 
standardized over the whole country, but the best possible use is 
being and will continue to be made of home-grown cereals, having 
regard to the point of supply, and the need for the maximum economy 
of transport. The proportion of dilutants, although it may vary 
slightly in different areas, does not at present in general exceed 5 per 
cent.’ It would be clear from all this that although the Food Ministry 
was, according to its lights, doing wonderfully good work, it would 
be misleading to imagine that we were getting anything like 85 per 
cent bread. That dietetic point, although subject to so much circum- 
locution, was in fact ignored in practice in the way the thing worked 
out in the localities. In this village, for instance, the week’s seven 
sacks of flour, that is of the National wheat-meal contained presum- 
ably all its approved makeshifts, oats, barley, rye, milk powder, 
and chalk—to give calcium its English—but the wheat flour in it 
would be the only thing that would pretend to be 85 per cent, and 
that, we noted, was already diluted with imported white flour which 
undoubtedly was 70 per cent, having left the whole of its offals to 
feed the animals in the country of its origin. But our baker would 
receive an uncertain number, three or four, more or less, of additional 
sacks of ordinary white flour, no doubt the same imported 70 per 
cent flour. This was quite proper—does not Mr. Mabane say so?— 
and apparently the baker could of his own volition add potatoes and 
potato flour, as permitted, in the bread (controlled maximum prices 
Order 1943). Therefore we can see that our Food Controller has 
succeeded in feeding us in circumstances of the greatest difficulty, but 
it cannot be claimed that the food he was able to provide gives us a 
standard for our peace-time sustenance. Take it for what it was, the 
health statistics were better with it than they have been since. The 
Ministry evidently thought that its duty, or at any rate its aim, should 
be to get back white bread as soon as it could, for it was not long 
before Lord Woolton and, I suppose, Colonel (afterwards Lord) 
Llewellin, appear to have been advised that by a clever trick studied 
at the millers’ own research laboratory at Saint Albans, flour could 
be made as white as the pre-war flour, and ‘not appreciably less 
nutritious’. Anyhow that was the advice they received from the 
millers and their clever laboratory. So we are back again now’ on 


1 This was written before the hungry spring of 1946 caused the Ministry 
again to retain more offals. a 
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what is virtually the old pre-war white flour, together with some 
water-soluble vitamin, but as we shall see, deprived of all the fat 
soluble vitamins, and deprived, too, of a great mass of minerals. I 
wonder whether any Government ever took so momentous a decision 
upon evidence so slender and experience nil. 

I wish now to relate seven examples of illness which I hold were 
attributable to the old ordinary white flour with which this country 
has been supplied from the eighteen-seventies up to the middle of 
the recent war, with the slight exception of the standard bread of 
mixed grains and doubtful constitution which came in for a time 
about 1915-18. It will, I hope, be telling to relate the simple facts 
of these seven cases in sufficient detail to make their stories intelligible. 
I will reserve till afterwards the explanation of how the white flour 
was responsible for the evils which I allege and of why John Burns’s 
supper of six ounces of bread, inadequate as it was at any time, was 
yet much more inadequate in 1887 than when Sir James Graham 
ordained it in 1864. 

I. The wife of a farmer who had purchased his farm by the expen- 
sive assistance of the Bank, suffered from rapid and irregular action 
of the heart, to which I thought financial anxiety contributed. She 
had been the subject of exophthalmic goitre. It had left its stigmata 
upon her, and no doubt the poison which still intoxicated the cardiac 
muscle originated in that disease; but, besides, there was disease of 
the mitral valve. Twice there have been attacks, no doubt embolic, 
in which sudden palsy of the right arm and leg occurred, with loss 
of speech lasting an hour or so, and followed by aphasia. During 
many months the aphasia faded and became hardly noticeable. From 
the palsy of the limbs she fully recovered. 

Nor did these paralytic symptoms come back with a later break- 
down—a long cold, bronchitis and dropsy. Fluid in the peritoneum, 
deeply pitting legs, thighs, and hips, puffy hands; the liver swollen, 
the skin and whites of the eyes tinged with yellow. 

The heart was rapid and irregular and many beats did not reach 
the wrist. No doubt the auricles were ‘paralysed’ (to use Sir James 
Mackenzie’s earlier phrase for fibrillation). Griping flatulence, and 
a heavy distress in the belly, joined with dyspnoea and the financial 
worry to render the outlook ‘disesperat of all bliss’ (as Chaucer 
would have said). 

What was to be done? Digitalis and other drugs had been exhibited 
thoroughly and to little purpose. Diet, often explained, was not being 
taken seriously. I read the Riot Act; and implicit compliance was 
secured, 
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Bread and tea cake were surrendered, porridge even. Instead: 
breakfast, bacon and tomatoes; dinner, fish or liver or meat and 
greens, oranges or baked apples: the evening meal was soup and 
salad. 

The change in her condition that followed was slow and steady. 
For months she slowly climbed back to health. Her pulse became 
good: all beats reached the wrist: there was an occasional dropped 
beat. The oedema was quite gone. Granted an afternoon rest, she 
could put in several useful hours at household tasks. This state of 
affairs continued for many months; and in them she tested her toler- 
ance of the old diet, but convinced herself that the only terms on 
which she could live were adhesion to the new. 

She has died since that note was written, a rather sudden death 
following, I think, intense anxieties. The auricles fibrillated again and 
in a day or two the heart stopped. But I point to the months of respite 
and recovery which at once began to open up when the patient con- 
sented to take a suitable dietary. 

II. A young Jew complained of constipation and feeling full and 
heavy in the afternoon. The constipation was an obsession, and his 
business activities, which were valuable, were in danger of being 
seriously curtailed by it. There seemed to be no reason for it except 
the conventional dietary he followed—unless perhaps there were 
some racial and hereditary factor. 

The only means employed to change the habit were: porridge for 
breakfast; a grill and greens, followed by oranges for lunch; soup 
and a salad, and perhaps fish for dinner; and a ‘ten minutes’ effort’ 
after meals. My patient was told to make it after each of his three 
meals. He tells me he has three daily actions without trouble and 
without laxatives. He is in good health, and hard condition. 

Ill. A married woman, formerly a schoolmistress, came to me on 
account of breathlessness and obesity. She was obstinately consti- 
pated. She had been so from her girlhood, and she put it down to 
having to wait in a queue, at school, to use the closet. Inconvenient 
things are postponed. 

Her heart beat rapidly, and sometimes dropped a beat. She ate 
little meat and much carbohydrate, and she took cascara. 

The diet was changed to greens, fruit, liver, and meat. Digitalis 
was used. I thought the obesity was connected with deficient pituitary 
secretion, The fat distribution, being mostly about the deltoids, 
lower ribs, abdomen, and hips, suggested this. To give her pituitary 
seemed reasonable. Two actions of the bowels daily were requested, 


and laxatives were needed. 
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The result justified the means. Though she lost but little weight, 
the breathlessness and obese appearance went coincidently. She be- 
came more muscular. She worked well, no longer with effort; and 
walking, erstwhile an impossibility, became a pleasure. 

IV. A man of 74, a retired platelayer (ganger), thick-set and 
become corpulent, breathless, with grossly swollen feet and ankles: 
a great eater in former days, and still, or till lately, wedded to a 
starchy diet. Nights spent by the fireside in respiratory distress : con- 
stipation and colic: raised blood-pressure and angina—here surely 
are features that foretell a fatal issue. 

But the diet is changed. Bread is entirely forbidden. The tumid 
belly subsides : the shoes can again be fastened: the blue tinge of the 
face has gone: he takes his breath more easily, and he begins again 
to follow some of his ordinary activities. His diet is now a small 
helping of porridge for breakfast (for it is in the morning that carbo- 
hydrates are best borne); for dinner, sprouts or cabbage, and fish 
one day, liver two, and meat the rest; for supper, vegetable broth 
and often a boiled onion. This he came to take gladly: for years he 
resisted advice and yielded to the bread-craving. A worse and final 
breakdown at last drove him to acquiesce. 

Of course drugs are used in such a case: mercury, squills, digitalis : 
but drugs without diet are like trying to pay your bills by altering 
your methods of book-keeping. 

This man in due time was gathered to his fathers: but no-one 
could doubt that his life had been spared for a further span. 

V. An awkward bulky adolescent, loutish, uncouth, gluttonous 
man was visited by dyspepsia. He ‘could eat nothing’. Even moderate 
meals penalized him. He was frightened. White bread was forbidden. 
Bread and potatoes at dinner were forbidden, and meat and greens 
alone were to be taken. The effect was magical. In a few days he was 
alert and buoyant and it has since been noteworthy that a liability 
to catarrhs, which formerly brought him often for treatment, is 
reduced when the diet is adhered to. 

VI. A woman of 68 was brought to me on account of pains run- 
ning from the left side of the vertex to her left ear. The scalp was 
tender in that line: so was the root of the nose on the left side. She 
was frail and feeble, breathless with the mere exertion of walking 
from the cab into the house. Her hands were crippled with rheuma- 
toid arthritis. The knuckles and last finger joints were extended, 
whilst the first inter-phalangeal joints were rigidly flexed. One would 
expect such an old woman to have a feeble cardiac muscle. She had! 
During the next 24 years her heart presented a great variety of irregu- 
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larities. Her cry at first was all about the pains in the left side of her 
head. A daily application of adrenalin on a swab-stick pushed far 
back into the left nostril, followed by a saline irrigation gradually 
secured the relief if not the cure of the neuralgia. But her general 
condition got worse. Her heart was tumultuously irregular. She was 
bathed in sweat. The approach of death seemed to render dietetic 
restrictions merely wanton; but she hung on, and it appeared to be 
a duty to point out that tea and white bread and butter for each of 
the five meals in the day were unsuitable. 

She recanted, and her recantation from faith in that dietary was 
extreme. Six months later, her son produced a box of onions : ‘Sixteen 
pounds: her allowance for a week : she will eat them every one.’ Soup- 
meat, butter!, and milk were the main additional items in the broth. 

When Calypso stocked Ulysses’ raft she included onions in the 
victualling list: @ 8& ot dpa riba pevoexéa ro\Ad— she put many 
onions in it for him, onions that rejoice the heart,’ says Homer. I 
am told a literal translation of pevoexéa would be ‘suiting the vital 
force’. Certainly the onions suited the vital force of my old patient. 

At 75 she had a good regular pulse; but any attempt to return to 
the old dietary was visited by retribution, in the shape of attacks of 
‘wind’. The belly would become globular and tense. The caecum 
would feel like a firm mass. She would lie in distress till relieved by 
repeated pint enemata of olive oil. 

She too was gathered to her fathers some years later, having had 
long periods of comfort and happiness in her riper age. 

VIL. A stout active old woman, with a raised blood-pressure, 
developed cardiac irregularity with pectoral pain and breathlessness. 
Fruit, fish, greens, and eggs were allowed, some meat, and at break- 
fast a little porridge. 

She lost weight and regained activity and, after a kind of physical 
stocktaking, emerged lean, but both bodily and mentally good- 
hearted for her work. 

After a year or two the symptoms recurred, to my disappoint- 
ment. I thought she had broken down, despite the régime. 

One day I entered her parlour rather suddenly, and noted her rapid 
action in drawing a newspaper over something on the table. I turned 
back the paper, and a litter of ‘cream-crackers’ was revealed. She 
was a starch-eater and had recurred to her habit. She would not 
surrender it, and in two or three months she was dead. 


Now to explain what the revolution in milling did. If the reader 


1 The onions, served in the soup, were opened and buttered. 
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will cast his eye over this table which Drummond and Wilbraham’ 
supply, he will get a pretty clear idea as to what the nation has been 
deprived of through the steel roller-mill, and will have a clue to the 
causes of my seven patients’ illnesses and to some part, at least, of 
John Burns’s almost maddening hunger. 
Estimated 
18 oz. Whole- 18 oz. daily needs 
meal Bread White Bread of adult. 





Vitamin A (Int. units) 1,200 0 5,000 
Vitamin B (Int. units) 540 70 500 
Calcium (mg.) 200 110 1,000 
Phosphorus (mg.) 1,000 450 1,500 
Iron (mg.) 15 5 14 


(Note on this analysis : 

Vitamin B is water soluble. 

Vitamin A is one of two fat-soluble vitamins. The other is E which, 
if it be legitimate to say one vitamin is of more import than another, 
may well turn out to be the most important of them all. The analyst 
does not report on E; but it is fully present in whole-meal, and, like 
the other fat soluble (A), absent from the white bread.) 

One brief qualifying statement is required to do justice to the 
contrast displayed by these figures : the amounts of the five specified 
ingredients in the whole-meal bread are higher than they would have 
been in the white bread, so called, which the country enjoyed before 
1872. True, the whole of the flour for that, when it was first made, 
was whole meal, that is contained everything that was in the wheat; 
but a good deal of it was sieved by brushes, bolting cloth or silk 
meshes so as to remove more or less of those ingredients that were 
not white. The more that was removed the costlier and whiter the 
flour. So the prison flour before 1872 would not be very different from 
whole-meal. The only reasons for sieving out the colour were taste 
and fancy, much more fancy than taste, for the whole-meal was 
delicious. Whether it was coarse or fine depended upon how 
thoroughly it was milled. To this day, some people prefer coarse 
whole-meal, some fine : the Graham bread of America may be either. 
I want to make it clear that white bread, in this sense, bread made 
from flour which has been sieved, is no new thing. In London in the 
Middle Ages there were regular Trade Guilds for both the white 
bakers and the brown bakers. But this old-style white bread, having 
been made from flour which was whole-meal before it was sieved, 


1 The Englishman’s Food (Cape). 
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always partook of that essential quality of whole-meal, that it con- 
tained wheat germ. The steel roller-mill eliminates the wheat germ 
and, with it, the very quintessence and indispensable elements in the 
flour. Before 1872 white flour required a great deal of handling to 
make it white; it required much more work. I have talked to an old 
miller in a country mill, who would tell me how her ladyship could 
eat no bread but that made from the very whitest flour, and how he 
would put meal through the silks again and again in order to produce 
it. Having later the duty of attending her ladyship professionally, I 
noted with interest her remark: ‘Oh, I can only take manchet bread.’ 
To tell the truth I wondered whether some of her symptoms were 
not attributable to this very fine white bread, for by that time the old 
mill was no longer used, and the manchet, I fear, was made from the 
product of the steel mill. It is interesting to note that this was the 
only instance I have met of the normal use of the word manchet in 
this century. Drummond says that that type of bread was so called 
in the fifteenth century. It had been made from early English times, 
often called Pain de maigne and was stamped with the figure of Our 
Saviour, all of which goes to show that very white bread was regarded 
as something special, fit for the aristocracy. Queen Elizabeth was 
very particular about its quality. A chronicler writing in 1595 of 
Heston in the Thames Valley, speaks of it thus : ‘A more fertile place 
for wheate yet not so much to be commended for the quantitie as 
for the qualitie, for the wheate is most pure, accompted the purest 
in mannie shires. And therefore Queen Elizabeth hath the most part 
of her provision from that place for Manchet for Her Highness’ 
owne diet, as is reported.’ 

Many a reader of Scott will remember that, when the gudesire of 
the blind fiddler, Wandering Willie, visited Sir John Red Gauntlet 
after the terrible death of old Sir Robert, his congratulation on his 
inheritance was this: ‘I wuss ye joy, Sir, of the head seat, and the 
white loaf, and the braide lairdship. . . .’ 

Is it not evident that white bread was associated in the minds of the 
people with aristocracy? It has been a very unfortunate association: 
people tend to say ‘the best is good enough for me’, and they natur- 
ally thought that what their ‘betters’ ate was the best. The bread 
question came to have a political significance ; to eat dark bread was 
a mark of social inferiority, to eat white a mark of gentility. One has 
heard of processions of protest against tyranny, in which loaves of 
black bread were carried on a pike. 

Much of the bread in olden times was ‘maslin’ and very good it 
was: bread made of wheat and rye mixed in equal proportions, 
very much like the Russian bread of to-day. It is rather dark and in 
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some people’s estimation has a trace of acidity or sourness. Of course, 
bread wholly of rye would be darker still. Often in the three-field 
system of agriculture ‘maslin’ would be grown as such, that is, the 
seed-wheat and seed-rye would be mixed together and broadcast, 
would be reaped together, threshed together, and used together. That 
was the ‘maslin’ of the Middle Ages. The ‘ maslin’ of to-day is called 
rye-vita: the mixture has once more come into its own. The word 
‘maslin’ means nothing more than ‘mixed’. It is of Norman-French 
origin. I believe that to-day, when growing very weak-strawed wheat, 
which may otherwise be most excellent, some farmers adopt the 
practice of mixing the seed at sowing, because the tall stiff straw of 
the rye supports and sustains the feeble knees of the magnificent and 
heavy-headed wheat. After threshing, by the modern conveyor-belt 
methods of milling, the wheat is easily separated from the rye. But 
why go to such trouble and expense? As we have seen the despised 
‘maslin’ bread has been forgotten long enough to find favour again 
to-day, so that the very old has become ultra modern: it is certainly 
wholesome. The prejudice against ordinary bread which is not per- 
fectly white still remains only too prevalent, and in war-time we have 
had the spectacle of persons, who considered their digestion delicate, 
entreating their doctor for certificates: ‘their stomachs could not 
accept’ the product of the national flour! 

Now what is it that is the essential difference between flour made 
in the stone mills, in the manner universal up to 1872, and that which 
is the product of the roller mill? It is, shortly, that the latter, apart 
from its small complement of protein, is in effect almost pure starch; 
but the stone mill flour contains its full complement of vitamins, 
minerals, and oil. Even if it be sieved to remove the bees-wing or 
broad bran, those, or most of them, remain. A glance at the analyses 
of the whole-meal bread and of white bread, which I quoted in con- 
nection with John Burns’s imprisonment, will show the immense 
difference. When the prison diet was approved in 1864 the bread 
provided, at any rate, 1,200 international units of Vitamin A. It is 
only necessary to know about these international units that a man 
needs 5,000 a day; he may have got a few more with his additional 
foods, but certainly not enough. But if he were short in those days 
of stone-ground flour, he was far shorter still at the time Mr. Burns 
was in prison, for by then steel roller flour had come in. The number 
of international units of Vitamin A, which eighteen ounces of bread 
made from roller milled flour contained, was just none at all. The 


1 Still, they had this excuse: the war bread was at first often ill made: f 
Still, ; for t 
white method was used. The method for wholemeal is quite different. ane 


134 


JOHN BURNS AND ILLNESS BY BREAD 


reader will appreciate that the old-style flour contained some of the 
oily germ and its fat soluble vitamins, whereas the new-style flour is 


_ entirely deprived of it and them, unless possibly for some accidental 


traces which have escaped the devilish ingenuity of the miller. 

There are also other deprivations. That which will be felt most im- 
mediately is the loss of Vitamin B. In the old bread eighteen ounces 
contained 540 units. The bread which John Burns received, the com- 
mon bread of our time, contained 70 units. When it is reflected that 
a man needs 500 units and that the exiguous allowance of bread which 
Sir James Graham laid down in 1864 provided rather more than that, 
it will be seen what a disaster happened when the change was made. 
Prisoners such as John Burns, were almost maddened by the sub- 
conscious sense of need for the four hundred or more missing units. 
The pitiful reduction in calcium, phosphorus, and iron will also be 
noted. Extreme cases teach lessons. 

Happily the dietary of England outside prison for the last seventy 
years has been varied enough to mitigate the ravages of the terribly 
mistaken bread policy which foolish fashions of refinement have led 
us into. Offer a young child, or a cat, a bit of biscuit made from 
freshly ground whole-meal and you will find its acceptance and the 
repeated asking for more leaves no doubt that it is appreciated, whilst 
the conventional bread is declined with contempt. 

Consider now my seven cases. Is it not evident that the excess of 
starch was, for some reason, associated with their illnesses? At the 
time I made those notes the reason why was not apparent to me. I 
recognized the fact that the starch was doing the harm; but not how 
it did it. I confess the truth dawned upon me only too slowly. No 
doubt I did right in limiting starch or changing its source; but the 
whole secret was then beyond me. The secret in nearly every case 
was that the patients suffered from certain deprivations. The more 
starch they ate the more B, they required, and they were getting no 
B,. That was one deprivation. 

What gave John Burns the agony of distress in his short term of 
imprisonment, in their cases dragged on through weeks and months 
and indeed years of illness, easily avoidable, had they known how. 
It was an illness due to wrong food. All the bottles of medicine in 
the world, unless indeed they contained the unlikely and expensive 
ingredient of B, could not have cured it. B, is aneurin, which is an 
abbreviation of anti-neuritic vitamin. When starch is absorbed by 
the body it is used for producing work and heat. It is our principal 
fuel; and in us it is burned, of course, as coal is burned in the fire- 
place or in an engine—a slower combustion, indeed, but with the 
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same resultant heat and carbon dioxide. I restate these elementary 
facts which are familiar to every reader to lead to the subject of the 
ash produced by this combustion. The ash is lactic acid. After hard 
work or a race the body is overburdened with it. The tissues set to 
work to turn it into a more convenient form, pyruvic acid. The next 
task is to get rid of this unwanted stuff, otherwise ‘the ash and soot 
will clog the flues’ and ‘the fire won’t draw’. There are two choices 
of methods of disposal of it: it can be dissolved or dumped. Let me 
say at once that dissolving is Nature’s way, and dumping a bad 
alternative. To dissolve it, Vitamin B, must be present. 

In those seven cases I have described, and in that of Mr. Burns, 
it was dumping alone that could be employed, for the supply of 
Vitamin B, was short or quite absent; and the reader has seen the 
consequences. Now there are two places particularly in which the 
pyruvic acid can be dumped, in heart-muscle and in nervous tissue, 
not least in the nervous network around the gut. As the drives of 
an estate, upon which it is the custom to throw the ashes of the furnace 
in heaps, are unpropitious for motor-transport, so heart-muscle and 
nervous tissue are terribly embarrassed by this dumping in them of 
lactic and pyruvic acid which constitute the ash of the starch con- 
sumed in the processes of the body. The result is naturally the en- 
feeblement of the heart and interference with the control of the gut, 
circumstances which lead towards heart failure, and which, long 
before that, produce inevitable constipation. Witness those results 
in my seven cases. They are factors which intensified anything else 
that might be the matter; but for the most part they are the begin- 
ning and end of the causation of the illness. 

Some fifty years ago Dr. Samuel Gee of Saint Bartholomew’s was 
called in consultation to a child, the one ewe-lamb of respectable 
middle-class parents. After the minimum of questions, and his usual 
silent systematic inspection, his concise report to the parents was 
this : “In these cases whole-meal bread is of advantage. That obtained 
at ——’s Stores is the best.’ It was not for a month that they realized, 
from the child’s astounding improvement, how well worth while had 
been the expensive consultation. The relief and prevention of con- 
stipation is in England associated, in the public mind, with whole- 
meal bread and the Vitamin B which it is known to contain. 
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The Embryo of Wheat with its ‘dot’ 
in a Bag 


] think it is worth while, when examining a natural substance, first 
of all to see it in its own home. It will be interesting so to consider 
the substances which occur in bread. Wheat grain, except for yeast, 
water, and salt, is the only constituent of bread, the real wheaten 
bread which earned and merited the name ‘The Staff of Life’. A 
grain consists of three parts, the germ or embryo of the future plant, 
the starchy endosperm or kernel which is the reserve of food which 
is supplied to the little plant to give it its first start in life, and the 
bag that contains both of them. The germ is less than 2 per cent by 
weight of the grain so that 100 Ib. of whole-meal flour contain from 
14 to 2 lb. of germ. In this lies the first-class protein which is 
destined to conduct the earliest stages of the development of the 
wheat plant. There is very little of it, but it is enough and it is 
essential, for it can employ, and organize into the structure of the 
new plant, the second- and third-class protein which the grain also 
contains. Thus the inferior protein of which there is good store in 
the starchy endosperm or kernel of the grain can only be built into 
the growing plant when the first-class protein is present and at work. 
The latter is therefore called ‘formative’ protein. And there is reason 
to believe, further, that when wheat is eaten, the inferior protein 
can never be properly employed by the human or animal consumer 
if the formative protein have been removed, which in modern roller 
milling it always is. This business about the different grades of protein 
will become easy to understand if I remind the reader that proteins 
are composed of as many as two dozen different constituents (amino- 
acids) arranged in different patterns. Three of these constituents are 
essential to the more valuable proteins and four others are of special 
value and always present in the best. (On the other hand, in gelatin, 
the most inferior protein, none of these seven is present.) 
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Now suppose you compare the two dozen constituents to the pieces 
of a 24-piece jig-saw puzzle, and suppose further that the picture to 
be made is the figure of a man. Yet another comparison to complete 
my analogy : suppose the three essential constituents to be the pieces 
required to form his face, and the four other important constituents 
to be those needed for the hands and feet. What sort of a picture can 
you make when those seven constituents are missing? That analogy, 
I think conveys a fairly truthful idea of what is defective in the 
protein of modern white bread. The reader will note, that in saying 
‘modern’, I am not simply praising past times for the sake of doing 
so: the old white bread kept the germ, and therefore kept the best 
protein. It is believed by numbers of working men, especially country 
men, by many a doctor, by observant housewives and many others 
who watch, and are sensitive to, the workings of Nature and are con- 
scious of the impact of our civilization upon them, that this depriva- 
tion of the best protein from bread is subconsciously realized by the 
eater. Three slices of whole-meal might have sufficed : it would have 
been ‘all in’ and nothing would have been lacking. But the white 
bread eater, in vague realization that something more is needed, 
takes a fourth, and perhaps a fifth and sixth slice, which provide 
starch and its calories in excess of his needs. This is an evil, so wide- 
spread as to be almost universal, seldom acute; but sometimes, allied 
with other factors, and being unrecognized, it becomes a menace. The 
country man may say: ‘The bread isn’t satisfying as the old bread 
was.’ But there are few, indeed, that so recognize the fact. White 
bread is advertised as a boon; it has its devotees, even among the 
dietetically educated and even in the Ministry responsible. 

The whole of the oil in the grain resides in the germ, save for a 
trace which may soak through the germ’s immediate sheath. The 
same is true of an all-essential vitamin, E, which, being oil-soluble, 
is found, in wheat, only in the germ. Few, if any other, substances in 
Nature contain so much of this vitamin. What it is and does are 
discussed in the last part of Chapter xiv and in Chapter xv. Also in 
wheat germ there is Vitamin A, fat soluble, and Vitamin B,, of which 
considerable amount is located, according to the Saint Albans’ 
research, in the sheath of the germ, the scutellum. The rest of the 
grain as we have seen is the bag containing the ‘kernel’ or endosperm. 
The walls of the bag are composed of two layers. The inner, that is 
next the starch, is composed of rather large cells, and it is pretty well 
off in Vitamin B. Technically it is called the aleurone layer, but it is 
more familiar when separated from the rest of the flour under the 
name of semolina. The outermost layer is the bran. Though that 
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seems harsh and unpromising, for it is the bag which defends the 
seed from the outside world, it is none the less a source of food and 
an important source of Vitamin B,. We must think therefore of the 
grain as enshrining the little embryo upon which the next generation 
of wheat depends. We must think of the bag of starch as the endow- 
ment, in French phrase dot, which gives the new beginner her start 
in life, and of the bran as its bag. That is all simple enough and if 
people would establish these simplicities in their minds there would 
no longer be the confusion which is common, well nigh universal, 
between whole-meal and so-called wheat-meal ; for whole-meal con- 
tains all three ingredients in their normal proportions and the 
so-called wheat-meal contains only two of them, the bran and the 
starch. White flour, as we have known it, from 1872 until this war, 
contains only the starch. In the last few weeks the Ministry have 
announced that the nation is to have white flour again plus the sheath 
of the germ, scutellum. That miracle of milling, the isolation of this 
minute covering of the oily germ, if it ever be really achieved, or 
achieved on anything more than a laboratory scale, will remind the 
reader of a footpad who, having stolen a well-filled purse, returned 
it empty, but for a threepenny-bit, ‘to pay the bus fare home’. 

We have not yet finished’ with the wheat grain. As all the world 
knows, wheat grain has a crease down one side. Running along at the 
bottom of the crease is a leash of fibrous tubes, which is known to 
millers as the staff of the wheat. These tubes continue those which 
run up in the straw from the soil. They carry many minerals in the 
sap, which are so conveyed to the grain, and, apparently, those which 
the grain does not immediately use are dumped—so to speak—just 
underneath the crease; so that this staff or leash in the grain is 
exceptionally rich in minerals. The very first operation in modern 
milling consists of the passage of the grain through rollers which are 
grooved for the purpose of breaking it into large fragments, and 
when this initial breaking occurs the leash of fibrous tubes, or staff, 
of the wheat is invariably broken, and the minerals fall out. The miller 
calls them ‘the crease dirt’, for when you take a handful it appears 
to be a greyish dust. The reader may ask how such a dust could be 
separated from the rest of the constituents of wheat. Modern milling 
is brilliantly, indeed, almost satanically clever. The principle is that 
the other pieces of the wheat berry, to use the milling term for the 
grain, are much too large to pass through the mesh upon which the 
broken fragments fall, but the crease dirt falls through the mesh and 
is eliminated. The result of this removal of the minerals upon the 
taste of the flour distinguishes bread made from stone-milled flour 
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from roller-milled flour, for the stone mill’s product is always whole- 
meal at the start, and no subsequent refinement, even that carried 
out by white bakers of old time in making their flour for manchet 
bread, could remove either the minerals or the germ in their entirety 
as is always done in roller milling. The difference in taste is the pleasant 
nutty flavour of the whole-meal. That is not the only cause of whole- 
meal bread being more satisfying than white bread, but it is associated 
with it. It recalls a saying in the Bible: ‘I will break the staff of your 
bread ... and ye shall eat, and shall not be satisfied.’ 

Well, there is the grain, with its kernel, germ, and bran bag. What 
happens to it when it is sown in the soil? 
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' ’ hat happens to the grain when sown in the soil? Virgil knew 
all about it. He addressed the rural gods: 


“And you who swell those seeds with kindly rain.’ 


That is the first of the four stages of germination. The bran is soaked 
and the little embryo, which lies at the foot of the crease, receives the 
vivifying moisture.-The second stage of the germination then begins, 
and the embryo pushes out its root, or more strictly speaking its 
radicle, which goes into the soil. In that stage the only materials it 
uses, in addition to the moisture of the kindly rain, are those already 
contained in the embryo itself. It is essential that our thoughts on 
feeding should again be directed to the fact that those materials are 
the highest class of protein, formative protein. They with the associ- 
ated vitamins in the germ are the invaluable portion of the wheat, 
and they are those which our millers for seventy years have denied 
to our people. Latterly that denial has been enforced by the dictation 
of our Government. 

The sense of indignation at, and the futility of these the immense 
undertakings of our mechanistic age must not turn us aside from 
following the miracle of the germination of the grain. It enters upon 
stage three, where it begins to use the starch and other materials in 
its bag. It is like the French bride furnishing her house from her dot. 
The kernel has been softened by the rain and supplies the materials 
for living growth to the little plant. Although the chief weight of those 
materials is starch, the contents of the bag and their semolina envelope 
include also, as we have seen, a certain amount of protein, although 
it is not of the high quality which exists in the germ. When the bag’s 
contents have been consumed, it is found collapsed and empty. At 
this point the plant enters upon its fourth stage of germination ; the 
little root or radicle will pave got into the soil and its plumule into 
the air, and from earth and air it can begin to receive its nutrition in 


an adult manner. 
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Sir Frederick Keeble, whose writings always arrest the imagina- 
tion, relates an experiment which enlightens the understanding of the 
different values of the protein at which I have hinted. In it were em- 
ployed three separate cages of rats. They were the usual rats found 
convenient for the work of a nutritional laboratory—that is, not 
the horrid brown rat of modern England, but an albino variety of 
the old aristocratic black rat. In one cage were males ; in one females ; 
and in one young rats; each cage had access to separate dishes of 
whole-meal flour and white flour. Of course they had water as well. 
Each evening what they left of the flours was weighed, and after 
several weeks the rats were weighed. Here are the weights, or, more 
strictly, the proportions of the weights of the rats to the two kinds 
of flour consumed : 


Relative amounts of Whole-meal and White Flour Eaten 
Whole-meal White Flour 


Males 24 : 4 
Females 20 . 6 
Young 18 : 6 


Relative amounts of Whole-Meal eaten and of Growth Made 


Males Females Young 
Whole-meal eaten 100 80 Th 
Growth made 100 80 71 


I am going to quote Sir Frederick’s remarks. ‘The more whole- 
meal they ate the more the rats grew. Therefore the protein in whole- 
meal has more body-building power than in white flour. . . .” He con- 
tinues : ‘If a protein build an amount of body equal to its own weight, 
it is put in the lowest class, Class III. If it build to the extent of twice 
its own weight, it is Class II protein, but if to the extent of three times 
its own weight, it is Class I protein.’ He goes on to say that the protein 
in white flour is found to fall into the lowest class, Class III. Animals 
fed on it gained 1 lb. for 1 Ib. of protein in the white flour con- 
sumed ; but when they had whole-meal they gained 1% Ib. for 1 Ib. 
of protein in the meal. ‘Nor is this all. Class I protein stands in a 
class by itself.’ It can do its growth-promoting work without the help 
of Class II and Class II. Class I protein is the master builder; all 
it needs is the architect’s plans drawn in the living substance of our 
bodies. It can work to them but Classes II and III cannot, unless 
Class I protein is there to set out the job. 

It needs but little reflection upon these facts to reach the conclusion 
that he who consumes the kernel, that is the white flour with its con- 
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tained Classes II and III protein, should consume also the embryo. 
Class I protein, the master builder, alone makes the efficient use of the 
inferior sorts of protein possible. In short, the whole wheat berry is at 
the service of the embryo, and if the embryo be discarded, as it is by 
modern milling, even of the latest Saint Albans pattern belauded in 
the statements of the Minister of Food and Lord Woolton, efficient 
use of the wheat consumed remains impossible. 

The study of the rats related by Sir Frederick Keeble with quiet 
clarity convicts the methods of milling of having rendered the last 
three generations of our people a profound but seldom recognized 
disservice. Only one class of persons has been well situated to recog- 
nize it. It is those whose mainstay has been bread and who are old 
enough to remember their early years when they worked on the 
stone-milled loaf. Few of such find auditors to listen to their views, 
fewer still writers, such as Mr. Adrian Bell, to publish them, as thus : 

‘I found a man of over seventy cutting up a fallen tree... . He 
used a curious phrase to justify the conditions under which the men 
of his father’s generation had worked. “Well, they had their life,” 
he said. “‘ Mind you, I couldn’t work to-day like they worked—not 
if I was young. I couldn’t work like I worked as a young man. The 
bread to-day hasn’t got the stay in it. I know, because I’ve worked 
on it. When I used to go to work and we baked at home, when I’d 
had my breakfast that’d stay by me to dinner-time. But when we 
took to baker’s bread, why, after you’d worked for an hour that’d 
be gone and you'd feel faint inside.”’ 

‘He had further ideas about food. “If people ate more of what’s 
grown with muck, there’d not be half the illness about. People say 
that what’s grown with artificial manure does you as much good as 
what’s grown with muck. But I know that’s wrong. What’s grown 
with chemicals may look all right, but it ain’t got the stay in it.”’ 

Mr. Bell’s countryman had the right of it. 

One of the things he subconsciously missed would be aneurin, 
Vitamin B,. For the chemically-minded I would here mention its 
formula : C,.H,,N,OS,. It is built of two rings, a pyrimidine linked 
with a thiazole system (Williams). Now it is very important to note 
that when heated above the boiling point of water Vitamin B, is 
soon destroyed, and that a little alkali hastens the destruction, 
whereas a little acid tends to protect it. Let me elaborate this point 
because of its importance. I called one day at the Rockefeller Insti- 
tute in New York and had a conversation with Professor Levine, a 
great authority on B,. I said to him: ‘We have in England a bread 
which is popular, or, at any rate, is advertised and has a great sale. 
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It is made 75 per cent of white flour and 25 per cent of wheat germ.’ 
He said, ‘That is very good.’ ‘And’, I continued, ‘the wheat germ, 
in order to preserve it, because it so soon gets rancid, is first treated 
with super-heated steam.’ This brought him up sharply. ‘It is no 
good,’ he said, waving his hands with excitement. ‘It is no good: 
Vitamin B, is thermo-labile and super-heated steam destroys it. Do 
they not know that?’ I had to confess very humbly that our people 
as a whole knew nothing of such matters. If a product were saleable, 
their thoughts did not transcend that criterion. ‘Ah, that should not 
be, since the vitamin is destroyed in the process,’ said the Professor 
sadly. His gloom and disappointment were due to his great know- 
ledge of beri-beri. Seldom seen in its most striking form in England 
and America, it is none the less the obscure cause of vast misery and 
illness difficult to recognize: witness my seven cases. I confess that 
only after much reflection did I see that these were clear examples 
of this deficiency disease. About one of them, the old lady who took 
white bread five times a day and little else but tea, the reader may 
remember how devoted she became in her convalescence to onions. 
He will recall that beri-beri by loading the heart-muscle with lactic 
acid and pyruvic acid is a notable enfeebler of that organ. It may be 
fanciful, but it may be much more than fanciful, to connect these 
facts with two others that affected this case. Vitamin B, is rich in 
sulphur and is the only vitamin so far known to contain that element. 
Onions are rich in sulphur, which indeed Whitla considers ‘for every 
purpose the most satisfactory form for the administration of the 
drug’. Calypso, as we saw above, when she victualled Ulysses’ raft 
with onions (éya), referred to them as ‘onions that rejoice the heart’ 
(evoetxéa). I can only wonder whether the sulphur had anything to 
do with the work of the aneurin which, in the old lady’s case, had 
been so long absent, and somehow helped to clear the lactic and 
pyruvic acids which were blocking the cardiac muscle. But my 
primary reason for ordering onions was their value as a laxative, 
and I thought at the time that her enthusiasm arose from that. 

Now about beri-beri in the remote lands. It has, of course, been 
a terrible scourge, due to a similar foolish cause to our white bread 
craze, a cause which actually operated in China about the year 
2000 B.c. The cause was polishing the rice. It was put into a stone 
mortar and pounded with a teak or other hard-wood pestle. The 
rice bran and germ were thereby removed, and with them all 
Vitamin B,. , 

The foolish fastidious fashion of whiteness, of insisting on the 
whitest rice as well as on the whitest flour, still, to their shame, 
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dominates English households. Do you ask, why ‘Shame’? Did not 
Hopkins discover B in 1912? Is there no shame in being thirty years 
behind knowledge? This fashion is the quite unrecognized cause of 
disorder and discomfort here, and, in the East, of disaster. The 
Director-General of the Medical Service of Japan, Admiral Baron 
Takaki, found the Japanese Navy so riddled with beri-beri that the 
hopes of the eventual dominance of the world by that great force 
seemed likely to be defeated by disease long before that defeat was 
consummated by force of arms. He attacked the disease by an in- 
crease in the allowance of vegetables, fish, and meat in the rations 
of the ratings and ship’s officers, and barley was ordered instead of 
rice. He saw that diet was the cause of the disease; he forbade the 


Sketch of rice grain from which 


: the hulls of the paddy rice have 
ki) been removed, leaving the grain 
A covered by its bran (silverskin) and 


containing its germ, a brown dot, 
occupying a position similar to that 
of the germ of wheat (enlarged). 


This sketch is the familiar 


polished rice (enlarged). Not long 
ago 240 tons of the brown rice, con- 
, taining all that it should, used to 
Q) come into Liverpool every week 
for transhipment to Africa. None 
stayed here. 


rice diet and cured the disease. But although his treatment succeeded 
his diagnosis was wrong. The trouble was not the rice but what had 
been removed from it: the germ and silverskin were missing from 
the rice, just as, in my seven cases, it was the absence of the wheat 
germ and bran (rather than the excess of starch as I had supposed) 
which was responsible for disease there. But the Baron’s treatment 
succeeded, for the men got adequate vitamins in the new rations to 
deal with the nutrients they contained. 

Besides Vitamin B, there are other vitamins of the same group 
which are important but less plentiful in wheat than is B,. They used 
to be grouped together and called B,; but we now know that B, 
consists of three separate vitamins and that they have this charac- 
teristic in common, they ¢an all stand heat, which differentiates them 
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from B,. In technical language they are thermo-stabile. One is nicotinic 
acid which, because it is pellagra-preventing, is called P-P. Just as 
the Japanese Admiral prevented beri-beri by a vegetable, fish, meat, 
and barley diet, without exactly knowing what caused it, so in 1926 
Goldberger in America cured pellagra with fresh meat, eggs, and 
milk; but he got nearer to the precise truth than the Admiral, for 
though he at first thought there was a deficiency of B, he found later 
that when he gave refined B, that is B,, to his patients, they did not 
get better. This was in 1927. Seven years earlier an American, 
Voegtlin, had found that it was in the impurity of the B that the cure 
lay, not in the B, itself. Goldberger concurred and eventually nicotinic 
acid was discovered to be the particular part of the impurity which 
did the work. In 1937 Elvehjem found that its formula was: 


Pha IN COOH 


VV 
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Curative dose 500 mg. a day by mouth or injection. That will interest 
chemically minded; but what will interest you and me is how to 
prevent and cure the condition by giving the right food. Wonder- 
fully simple, for wheat germ is of value. It is interesting to notice 
that when the disease is already established an enormous amount 
of the germ is required to cure it, 8 or 9 oz. a day, but though this 
is so, other sources of nicotinic acid are readily available for use in 
the active cure, such as yeast, liver, salmon, and yolks of eggs. Now 
as to prevention, the disease never occurs when the diet is good, 
varied, and generous. Since 1810, it has been noticed that pellagra 
is common where maize-meal, molasses, and meat, meaning salt 
pork, are the rule. This used to be the ordinary food in the southern 
states of the U.S.A. Over 7,000 died so recently as 1930 from pellagra, 
the cause being the deficiency of nicotinic acid in their diet. As I 
remarked above, this deficiency is remedied not only by wheat germ, 
but by such good food as fresh milk, fresh meat, and fresh vegetables ; 
and unless there be dysentery as a complication, 3 oz. of yeast, which 
may be pleasantly taken as a dry powder each day. It will be obvious 
from all this that pellagra is a disease of poverty, and also—and this 
goes with poverty—poor quality and insufficient protein. The pro- 
tein provided by the three ‘Ms’, maize, ‘ meat’, and molasses, is poor 
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indeed, that of maize being inferior to that of wheat. The ‘meat’ when 
killed may have been No. | protein, to use Sir Frederick Keeble’s 
term ; but perhaps it is an example of high quality food (though that 
depends on how the pigs were fed) in which the quality is damaged in 
the means taken to ‘preserve’ it—salting and so on. It is not entirely 
clear at present exactly how much blame is to be laid on want of pro- 
tein as well as want of nicotinic acid; but fortunately here again the 
practical point is to supply both these necessities. English people may 
feel that I talk much of a disease that they have never heard of; yet in 
1916 deaths from it in Southern Carolina were more numerous than 
from any other cause except one, and there were more deaths from 
pellagra recorded between the years 1911-16 by the Metropolitan 
Assurance Company of America than from general tuberculosis or 
malaria. In 1917 there were more than 170,000 cases of pellagra—not 
deaths—in the southern states of America. While it is so common in 
North-East Africa that it has been put high in the lists of the modern 
plagues of Egypt. 

Pellagra has three symptoms, an inflammation of the skin, of the 
hands, feet, and face: the pellagra glove, shoe, and butterfly-wing 
on both cheeks and nose; then comes diarrhoea ; and finally disease 
of the mind, the whole ending in death. So the three ‘Ms’ cause the 
three ‘Ds’—Dermatitis, Diarrhoea, and Dementia. Why should all 
this be interesting to well-fed English people? Apart from the obvious 
importance, in the countries of its prevalence, of understanding 
pellagra for the sake of preventing and curing it, two facts about 
its cause and cure should illuminate and disturb our thoughts on 
feeding. The maize-meal of America is highly milled, which means 
deprived of its natural vitamins ; the molasses have no vitamins, and 
the ‘meat’, as we have seen, is salt pork. It seems pretty certain that 
if the pork were fresh, and had been fed on naturally manured pro- 
duce ensuring its vitamin content, and if the maize had been milled, 
not less thoroughly but on whole-meal principles so that it contained 
its original vitamin, the same food would not have produced pellagra. 

Adermin is another member of the B, trio. It is called Bg. It 
prevents certain skin diseases and it definitely prevents pellagra in 
rats. In humans it no doubt co-operates with its colleagues, particu- 
larly in favouring growth. The third member of the B, trio is lacto- 
flavin, which is also called ribo-flavin. The termination ‘flavin’, of 
course, means yellow. This substance turns out to be the familiar 
tinge to whey; indeed Blyth recognized it in whey in 1879. If it be 
deficient in the food of man, the breathing is impaired and lines and 
cracks are noticed in the lips and angles of the mouth, and if young 
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animals do not get enough of it development lags behind. The colour 
is proverbial : ‘What soldiers, whey-face?’ says Macbeth, It is strange 
that after all these years we have known this substance it should now 
turn up in the guise of an important vitamin. I will give its formula 
for the chemically minded. 
OH OH OH 





; ; 
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I can hear some readers asking what possible value can these 
chemical complexities have in dealing with how to feed people. I 
dare to think they have a value even to those unversed in chemistry, 
for it is clear that here is a substance, very elaborate, needing scientific 
skill to understand. Its absence causes slight and peculiar symptoms. 
The full range of its work and its association with others of these aids 
to life, these vitamins, is little known; none the less it is a necessity 
to health. How do simple people get it when it is so complex and 
difficult? The answer of course is easy. Were not children in the 
eighteenth century, when they were convalescing from an illness, 
sent into the country to eat curds and whey? When viands are well 
grown or produced from well-kept stock, these ‘accessory food 
factors’, as vitamins used originally and very properly to be called, 
are present—that is, unless the foods are disturbed, disorganized, or 
destroyed. Life is like a wall built of exquisitely fitting stones; very 
little mortar or cement is needed to bed them together, but to make 
a good piece of masonry that mortar or cement must be of the finest 
quality. The work must endure. The proteins of food, important as 
they are, require these minor accessory substances to fasten them 
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together and integrate them. The house of life is so built. We may say 
with Michael Drayton: 


“He was the Master of his trade, 
It curiously that builded.’ 


Those who feed the people must heed the warning of Ezekiel to the 
lying prophets: ‘One built up a wall, and lo, others daubed it with 
untempered mortar. Say unto them that daubed it with untempered 
mortar, that it shall fall... . So when the wall is fallen, shall it not 
be said unto you, Where is the daubing wherewith ye have daubed 
it?’ 

I have now completed the outline of the B group of vitamins; 
aneurin or B,, the absence of which causes beri-beri and with us in 
England less dramatic, but hardly less serious constipation and 
heart weakness ; and the B, group, which includes (1) nicotinic acid, 
the absence of which causes pellagra, and (2) adermin,? the absence 
of which in rat food causes rat pellagra. It is said that in man its 
absence causes diseases of the finger-tips in the tropics. And (3) lacto- 
flavin, which is the yellow tinge in whey, the absence of which causes 
cracks round the lips and mouth. Though these substances are all 
present in whole-meal, it is of the first, B,, that whole-meal is the 
outstanding source; but they all work together, they all integrate 
the stones of the house of life. We cannot do without any of them 
and if our food contain ample whole-meal we shall miss none; 
though the complex chemistry of them is only known to the wise and 
prudent, the way to get them is revealed unto babes, primitive people, 
and good housewives of the old type. 


I will now give a few examples of the generally protective value 
of whole-meal bread : 
The Matriarchs, 
The Norwegian Skipper, 
The ship stranded on Labrador 
Kut-el-amara, 
The Danish Whalers, 
The Channel Islands, 
The bread of Denmark in 1917-18. 


1 Similar to pyridoxinl, also called B,. (See p. 189.) Exact chemical nature 
not known, but empirical formula of their hydrochloride is Cs Hj, O, NCI. 
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Seven Examples 





THE MATRIARCHS 


ibs the eighteen-eighties of last century many matriarchs, the mothers 
of large and vigorous families, with that power of observation which 
characterizes notable women, resisted the introduction of the new 
flour. They knew nothing of beri-beri or of metabolism, that is the 
changes substances undergo in the processes of life; but they knew 
that whole-meal grew better boys and girls. They did not know it 
contained sulphur ; but they knew that it was a better regulator than 
brimstone and treacle. The stand that they took found an unexpected 
scientific champion in 1912 in Sir Gowland Hopkins, with his dis- 
covery of B (all the B’s were lumped together at first). 


THE NORWEGIAN SKIPPER 


The notable women, had they known it, would have found an ally 
in 1894, in an old skipper of the Norwegian Mercantile Marine. The 
seamen in that service had become discontented with their conditions, 
and the authorities, unwisely weakening, supplied them white bread, 
instead of the former loaf of mixed wheat and rye, which, as we have 
seen, was here called ‘maslin’. The old skipper, however, was against 
the change: he would have none of it. For his personal use he took 
aboard a good store of whole-meal flour of wheat and rye. Of course 
the inevitable happened: the men fell sick of beri-beri. The skipper, 
to his eternal credit, recognized the cause; he fed them from his own 
store of rye flour, but, sad to relate, what was enough for one was 
very thin diet for the many, though with difficulty he eked it out till 
they made port. 


THE VESSEL STRANDED OFF LABRADOR 


In Labrador beri-beri was at one time quite unknown; but well- 
meaning persons carried to that desolate and deserted land certain 
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European comforts, including white flour. Labrador took to this 
fashionable import as a welcome reminder of civilization, and beri- 
beri became rife up and down the country. Then a vessel was stranded 
on the coast, which by good luck was laden with whole-meal, and, 
to lighten her, the cargo had to be put ashore. It was used in the 
stricken land and wherever it was used the beri-beri was cured. This 
was in 1910, and for a year after the fortunate misfortune to that 
vessel there was no new case of the disease in the region. 


KUT-EL-AMARA 


At the siege of Kut-el-amara, in 1916, our white troops’ ration was 
white flour biscuit, and fresh horse meat. Our Indian troops, with 
them, had whole-wheat flour mixed with whole-barley flour. Our 
white troops got beri-beri; our Indian troops did not. There was 
another.side of the picture, unhappy for the Indians: their religion 
forbade them to eat horse meat, which contains a little of another 
vitamin, C. That, of course, prevents scurvy. So that, while the 
English soldiers did not suffer from scurvy, the Indian troops did. 
I will add an appendix to this story: General Townshend, who was in 
command, fearing scurvy, sent for mustard and cress seeds, which 
were dropped from an aeroplane and grown in the desert. It was an 
early instance of a method of supplying the needs of an isolated army, 
which has since become a commonplace. 


THE DANISH WHALERS 


Do we need further witness about the importance of aneurin, or 
B,? This example seems to me clear-cut: in 1930, reports Nissen, 
half a dozen Danish ships sailed the Southern Seas in search of whales. 
The diet was the same in all six ships, with one exception. The bread 
of five was whole-meal, the bread of the other was white. Aboard the 
white bread ship, no less than 51 of the crew fell ill with beri-beri; 
but aboard the other five no case occurred. 


These B vitamins are soluble in water. There is only one other 
water-soluble vitamin connected with wheat, namely Vitamin C, or 
ascorbic acid, itself; but it is not present in the dry wheat grain. It 
is only formed after the grain is moistened and begins to sprout. Of 
its supply by fruit and green vegetables, I do not at the moment 
speak ; but here I would remark upon its development in sprouting 
wheat and such like. 

Soak a handful of good clean wheat in warm water. Put it on a 
clean board, spread one layer thick. Cover it with a napkin wrung out 
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in warm water and leave it two days and nights in a warm place. The 
sprouting grain will have developed Vitamin C—will of course have 
softened—and if you pour some milk on it, you may eat it so. Such 
a dish, if an occasional herring were added, would come very near 
answering the definition of a complete food. A correspondent tells 
me that when such sprouted wheat is dried, ground, and baked as 
bread, the result is of such supreme quality and taste as to be un- 
rivalled. She writes: ‘In pre-war days I made all the bread for my 
family by soaking wheat until it germinated, grinding it up in an 
ordinary domestic mincer, shaping the paste into rolls and baking 
it. This is undoubtedly superior to any form of bread made of whole- 
meal flour.’! Of this I have no experience; but I would remark that 
the principle of sprouting seeds, just prior to using them as food, is 
one deserving of full investigation. Some producers of winter milk 
sprout their Indian corn. They spread it in shallow metal trays, three 
layers deep, of which twenty, thirty or more are stacked with a few 
inches between each in a large metal chest. On the top of the chest 
is a drum, from which a warm shower, containing certain nutrient 
salts, is made to fall, descending from tray to tray. In a few days the 
grain will have sprouted. The sprouts are allowed to grow until they 
are ten inches long. They interweave and bind the whole contents of 
the tray together. Thus prepared the sprouted grain, when turned 
upside down from the tray, has the appearance of a doormat® But 
the cattle are not deterred by its appearance; the only evidence of 
their surprise is that they devour it with great avidity, and it is said 
that when fed on it their milk, in winter, has much of the character 
and quality which comes to it with the early bite of spring grass. Of 
course human beings also use the principle of sprouting grain. We 
are not here concerned with malt, in which other factors are of 
interest; but we must mention the widespread habit in China of 
sprouting both grain and legumes for direct use as food. These we 
seldom see in England, except in the chop-suey restaurants in Soho, 
where, I understand, the pallid London sunshine, and her showers, 
suffice to induce germination in the seeds exposed on the roofs of 
the restaurant buildings. But*we have one English source of Vita- 
min C produced by the principle of sprouting, mustard and cress. 
Sown thickly on a box of compost, well soaked from below, it gives 
a grand crop in very moderate warmth in a week. It should be eaten 
then, When only the two cotyledons are developed. It is at that stage 
that it is rich in vitamins. If children would sow this simple crop on 
a shallow box of compost in the kitchen window, a farthingsworth 
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of seed twice a week, they would have the joy of cutting a little to 
put between bread and butter, and their mother would have the 
Satisfaction of knowing that she was providing an essential need in 
a manner better than she could, at far greater expense, by occasion- 
ally buying a punnet of mustard and cress at the greengrocer’s. 
For one thing, Vitamin C is very evanescent and begins to disappear 
so soon as the cress is cut. Next day about half would be gone, and 
the punnet is generally bought next day, or the day after. If it had 
to be at Covent Garden at 4 a.m. and into the shops by 10 a.m., it 
will have been cut twenty-four hours by tea-time, and even that is 
good work. No, Mother! Let the children grow it themselves in a 
box in the kitchen window. They can easily collect a paper bag or 
two of leaf mould when out for a country walk, and a little dried 
blood bought at the horticulturist’s shop mixed with this will make 
a genuine compost, if you let it stand three months, keep it a little 
moist and turn it once or twice. But on no account allow the shop 
to beguile you with any patent fertilizer. If you live near a brewery, 
waste hops will do instead of the leaf mould. Children enjoy all these 
little messes, and so do old people. I attended a solitary old lady, 
crippled with rheumatoid disease and condemned to live in a single 
room. She badly needed food containing Vitamin C. I induced her, 
much against the grain, to fill a cardboard box, in which she used to 
keep her bobbins, with soil, and sow it with mustard and cress. She 
was very loath to be interested, but interest awakened. At my next 
visit : ‘They’ve come alive!’ she said. If her excitement was pathetic, 
her benefit was appreciable. 

Nature and Nutrition are the opposite to Law: de minimis non 
curat lex: but for the little things Nature and Nutrition care. And 
great persevering men know that the fate of many an enterprise 
hangs, likely, on some detail of provision. In the weary months in 
1803, when Cornwallis’s fleet was blockading Brest, his Captains 
(e.g. Markham, H.M.S. Centaur) grew mustard and cress. So did 
Nansen aboard the Fram. 


THE CHANNEL ISLANDS 


In the House of Lords on the 24th of October 1935 Lord Hankey 
referred to the change of bread in the Channel Isles during the Ger- 
man occupation. ‘I invite your Lordships’ attention’, he said, ‘to an 
illuminating report by Dr. Leslie Banks, M.P., and Mr. H. E. 
McGee, D.Sc., on the state of nutrition in the Channel Isles after 
the German occupation. ... During the occupation milk was rationed, 
but the supply was not too bad. Potatoes, fish, fats, meat, and sugar 
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were all rationed and in short supply most of the time, especially 
in the last year of the occupation, when some of them gave out 
altogether. The following two points are of great importance to our 
subject to-day. Firstly, vegetables were unrationed and abundant, 
especially in Jersey, during the entire occupation, and were a staple 
food. Secondly, bread was rationed during most of the period, and 
the extraction level was not 80 per cent, nor was it 85 per cent, but 
it was “practically 100 per cent and it remained at this level till 
liberation”. There is no mention of the addition of calcium to 
counter the effects of phytic acid. 

“What was the result? With your Lordship’s permission I will 
quote two extracts: ‘‘As consumption at this level (2,000 to 2,500 
calories per head daily) was considered sufficient to maintain health, 
it was not anticipated that we should find on the Island anything 
approaching widespread malnutrition. The first notable effect was 
looseness of the bowels, so general that practically no-one escaped. 
This was sometimes severe . . . it would seem from the experiences 
of all the doctors on the Island that these complaints were all varying 
degrees of the same conditions, and that it was due, primarily, to the 
unaccustomed coarseness of the diet. The severity of the symptoms 
abated after three months or so.”’ This symptom and the fact that 
in three months it abated may possibly be easy to understand after 
perusal of Chapter xix. Lord Hankey continued with his excerpt from 
the report of Banks and McGee: ‘“‘Constipation, which before the 
occupation had been one of the commonest complaints almost com- 
pletely disappeared . . . the abatement of the symptoms of diarrhoea, 
after the first few months, was attributed mainly to the improvement 
in the quality of the bread. The bakers at first made a poor job of 
the high extraction flour. They had little or no experience of it and 
the loaves at first were heavy and rapidly became mouldy and sour. 
Gradually they improved their technique and after about three 
months they were able to produce, especially in Jersey, a really 
palatable bread.’ That is the answer,’ cried Lord Hankey, ‘to the 
people who complain about brown bread being sour and not lasting.’ 
He continued : ‘Now comes a most significant passage: “The great 
majority of people apparently came to like the loaf very much, and 
the entire medical profession on both islands, as well as many others, 
mostly officials, regretted the disappearance of the old loaf and its 
replacement by white bread, which came in with the relieving forces. 
Since liberation, constipation has returned in a more aggravated 
form than before the occupation . . . the incidence of appendicitis, 
colds, and new cases of peptic ulcer was believed to have fallen con- 
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siderably . . . in Jersey there was no epidemic of influenza. It was 
clear there was very little wrong with the health and efficiency of the 
adult population.”’ 

Lord Teviot, who was chairman of the mission, was present at the 
debate in the House of Lords, but it was Lord Hankey who reported 
him as saying that the mission ‘were much impressed with the condi- 
tion of the teeth of all the children in the Island. Out of 100 children 
in one school, whose teeth were examined, the total number of teeth, 
permanent and temporary, found to be carious was unusually small, 
probably not more than about twenty.’ Lord Hankey justifiably 
claimed that these experiments, carried out under force majeure on 
the whole population, in order to avoid actual starvation, surely 
provide convincing confirmation of the value of high extraction of 
flour. 


THE BREAD OF DENMARK IN 1917-18 


A comparable and even more striking experience took place in 
Denmark between the Ist of October 1917 and the Ist of October 
1918, an experience which, as will be seen, doubly underlines Lord 
Hankey’s words. 

Of the detail of that experience Dr. Hindhede, the Danish Food 
Controller at the time, speaks in the memorandum below :* 

‘Food restrictions were initiated in March 1917, and by October 
1917, they had become very severe. Therefore, my calculations em- 
brace a year beginning and ending Ist October. I could not continue 
my studies after 1918, because of the epidemic of influenza then 
existing. The death-rate, as is known, has decreased in the last 
decades, as the result of a fall in the rate for epidemic diseases and 
tuberculosis. The cause of these diseases being known, we are able 
to combat them successfully. The deaths for all other diseases have 
been practically the same since 1900 or even earlier than this. Placing 
the average for the period from 1900 to 1916 (109) at 100, the varia- 
tion (ratio) is small from 93 to 107, until food regulation began. 
During the year of severe regulation, it fell to 66, a decrease of 34 
per cent. It would seem, then, that the principal cause of death lies 
in food and drink. It must be remembered in this connection that 
we took the cereals and potatoes from the distillers so that they could 
not make brandy, and one half of the cereals from the brewers, so 
that the beer output was reduced one half. 

‘Is it possible that this reduction in the output of alcoholic beverages 


1 Copied from Journal of the American Medical Association, vol. xxiv, 
pp. 381-2, 7 February 1920. - 
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is wholly responsible for the lower death-rate? This question cannot 
be answered; but, beyond a doubt, while the lessened alcohol con- 
sumption is a great contributing factor to the lowered death-rate, it 


is not the only one. 


Number of Deaths per 10 Thousand men between the 
Ages of 25 and 65. 


—— — eee 





Epidemic 
Diseases and Other 
Year All Diseases Tuberculosis. Diseases. Ratio. 
1900 152 46 106 97 
1901 151 41 110 101 
1902 ey 30 109 100 
1903 142 34 108 | 99 
1904 137 36 101 93 
1905 148 41 107 98 
1906 144 33 111 102 
1907 145 31 114 105 
1908 152 35 117 107 
1909 142 31 111 102 
1910 135 26 109 100 
1911 148 32 116 106 
1912 138 30 108 99 
1913 130 28 102 94 
1914 133 27 106 97 
1915 134 26 106 97 
1916 145 35 110 101 
1917 123 53 90 83 
1917-181 99 27 T2 66 


‘The death-rate for Denmark for the year October 1917 to October 
1918, was 10-4 per thousand. It never had been lower than 12-5 
(1913, 1914). A difference in the death-rate of 2:1 per thousand fora 
population of 3,000,000 means a saving of 6,300 lives. Hence, the 
saving of lives in Denmark as a result of the allied blockade was 
considerable. 

‘I wish to call attention to the unusual amount of bran consumed 
by the people of Denmark during the period of food restriction. In 
other countries, for example, Germany, Holland, and Norway, the 


? From 1 October 1917 to 1 October 1918. 
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question was discussed whether grain should be milled to yield 70, 
80, 90, or 94 per cent of bolted flour.’ 

Dr. Hindhede’s postscript is particularly noteworthy : 

“We not only milled our rye to 100 per cent but, profiting by previ- 
ously made experiments, we added all our wheat bran to the whole- 
rye bread; and as we added also 24 per cent of barley-meal (milled 
to 95 per cent, only the coarsest shells being removed) we had more 
than twice the amount of bread we would have had if we had milled 
only to 70 per cent. As the difference in digestibility was only 9 per 
cent (94-85) we got about twice the amount of digestible bread. And, 
be it emphasized, we could bake good bread with this mixture. 
People entered no complaints; there were no digestive troubles, but 
we are accustomed to the use of whole bread and we know how to 
make such bread of good quality. If further proof were needed, this 
war experiment on such a large scale has demonstrated that bran is 
excellent food.’ 


Now let us turn to the fat-soluble vitamins in wheat. They are A 
and E. Of A I need say little here, for wheat is not an outstanding 
source of it. It is an important source none the less, for to whole- 
meal bread eaters it will supply some of their needs. It occurs in the 
bran and, in a considerable amount, in the embryo; but not in the 
endosperm or kernel and therefore there is none or very little in the 
white flour which, as we have seen, is made from that. I may be 
accused at this point of wasting time by mentioning a vitamin in 
connection with wheat, in which wheat is not rich. None the less I 
think its presence is important because the vitamins work in concert. 
I would again remind the reader that the contents of the grain are 
provided for the use of the embryo, and that when one little require- 
ment is missing a big important one may be like a bottle without a 
corkscrew. 

I come to the other fat-soluble vitamin in wheat, and I beg leave 
to assert that in my humble judgment it transcends the rest in its 
importance to our people. For one thing the rest can be got without 
insuperable difficulty from many other sources than wheat: hardly 
so Vitamin E. It is true it occurs in green leaves, particularly lettuce 
and alfalfa, so that large salad eaters—and racehorses—will get a 
fair amount. But those who leave the parsley and cresses and such 
like on the plate ignore an opportunity; and as for alfalfa—who in 
England eats that? It is true it sometimes appears, dried and ground 
up, in American infant foods, but it is not part of our diet. Seedling 
peas, besides Vitamin C, contain some Vitamin E; but they are 
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hardly known amongst us. Lettuce seed oil is very rich in E; but no- 
one eats lettuce seed oil, while everyone eats bread. Whole-meal 
bread contains it in good quantity. Fertility bread, which the Holmes 
Chapel bakers used to sell so freely before the war, contained wheat 
germ in very large proportion, 35 per cent; but the Ministry of F ood 
cut short supplies of the germ as a war measure, and its production 
post-war has so far proved impracticable. 

Now why is such stress to be laid upon Vitamin E? It is because 
fertility, to speak with extreme moderation, is closely associated with 
it—I think it would be true to say, depends on it. 

Before we tackle it let us review once more the difference between 
the stone-milled flour before 1872 and the roller-milled flour after- 
wards. In the stone-mill days, the miller, when he prepared the white 
flour for my lady’s manchet, starting with the whole-meal would pass 
it again and again through ‘the silks’ (as he called his riddle) until 
it was white as milk, though always a creamy white from the presence 
of the ground germ. The stones fragmented the germ and mixed it 
with all the rest; but in this modern steel-roller process the germ, 
which contains all the oil of the wheat, is flattened by the rollers. Its 
substance does not become particulate, but is bound together by the 
oil and forms a tiny weighty disk. As ‘the stock’, as the product of 
this grinding is called, comes from the first or break rollers, it starts 
On a journey over sloping strips of silk mesh, ‘shakers’ as they are 
called, for they are caused constantly to shake, then between further 
rollers, and so on alternately. At the very first stage in this process 
of disintegration the germ, now, as I said, squeezed into a little 
weighty disk, is flung off and removed, ‘sacked off the rollers’. The 
fine dusty minerals fall through the silk shaker, and the relatively 
large fragmented starchy endosperm rolls on down the incline for 
further treatment. That need not concern us. The minerals have gone 
from the broken grain and the germ thereof which is the life thereof 
and which, like a pageant master, alone can give the bulkier 
portions of the grain their orders for linkage and disposal in the 
tissues of their consumers, is finally removed, its power and purpose 
forgotten and the valuable nutrients of which it was the natural 
conductor are become a leaderless mob. The germ, with the whole 
of the essential Vitamin E, which by this very first Operation is 
removed from the grain, loses all further association with it. This 
rejoices the miller and denies our people their fertility vitamin. It 
rejoices the miller because the oily germ would spoil his flour’s keep- 
ing quality. But for the dampness of the flour it would not do so. 
He could mill it dry if he wished, but he is accustomed to mill it 
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damp and is conservative in the habit. If in the beginning the differ- 
ence between 18 per cent or 11 or 12 per cent of water were noticed 
to favour his balance sheet, that would supply a motive for his con- 
servatism—but that is another story. 
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CHAPTER XV 





Bread and the Birth-rate 


F or three-quarters of a century the virile people of this land have 
unthinkingly been denied Vitamin E. Can it be doubted that this 
tremendous deprivation has been a factor in the fall of the birth-rate? 
It is known that the deprivation of Vitamin E affects both sexes. It 
used to be thought that only the female suffered, but the facts are 
far otherwise. A stallion of a friend of mine, proving infertile, was 
fed, at my suggestion, with 4 oz. of wheat germ a day, and he became 
the sire of a fine string of foals. Experiments have been done with 
tats. Male rats fed on a diet from which Vitamin E was excluded 
became sterile. The animals otherwise seemed normal; but sample 
animals, sacrificed for examination, showed the seminal tubules to 
be degenerate. Those rats which had been allowed to survive were 
then given wheat germ, or alternatively lettuce. Spermatozoa reap- 
peared. Such physiological damage which can be cured by treatment 
is called ‘reversible’. The damage by deprivation of Vitamin E was 
thus shown to be reversible in those rats ; but if the deprivation con- 
tinue for more than a very brief period the damage in the male is 
permanent. 

The female stands longer deprivation: that is, the process remains 
reversible for a greater period. It is very important indeed for me to 
give the facts of the effects of Vitamin E upon the female with some 
precision. They are a little technical, but I will try to clarify them. 
The wheat germ affects female fertility in two known ways. One is 
that it stimulates a gland situated inside the skull, a little behind a 
line which you may draw in imagination between the backs”of the 
eyes. This gland, the pituitary, is situated in a pocket of the skull, 
and thus in a place of maximum protection. It is one of those glands, 
of course, which, unlike those which line the digestive organs, supply 
no juice to the mouth or gut. Its customers are the blood and brain 
only. If the ior part of this gland be inactive in childhood, the 
characterisfics of male or female are very slow to develop. To per- 
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form its function the gland must have Vitamin E, also its partner 
or adjuvant, the B complex. Thus, without E and B the human being 
fails to reach the altitude of manhood or womanhood and remains 
immature. And a useful citizen is lost to the world. The reader will 
appreciate that humanity, in the matter of diet, has a certain safe- 
guard in variety. For instance, the rats which did not get wheat germ, 
but got lettuce instead, were, by it, reclaimed from sterility. So in 
ordinary life, little traces of E and B in foods in which they occur, 
though only on a small scale, may mitigate or even save the situation. 
But why jeopardize humanity by such wanton proceedings, especially 
when it is known that vitamins should be abundant and not pared 
to the bone? There is no harm even in excess of vitamins, derived 
from natural sources and presented in the ordinary food which con- 
tain them. It must be remembered, too, that vigour and vitality are 
associated with their ample supply. There in a nutshell lies a whole 
and conclusive volume justifying for whole-meal bread its old name, 
“the staff of life’. 

The shortage of Vitamin E in the bread of the nation has steadily 
increased since 1872. From then, and prior to 1882, extraction was 
80 per cent, which means that out of 100 tons of wheat the public 
got 80 tons. Twenty tons were removed, about two tons of germ and 
something like eighteen of semolina, bran, and other offal. As the 
years went by and the milling machinery became more cunning, the 
extraction figure changed in the same direction. In 1882 it was 79 
per cent; in 1883, 78 per cent; in 1884, 77 per cent; in 1885, 76 per 
cent ; in 1886, 75 per cent ; in 1887, 74 per cent; in 1888, 73 per cent; 
in 1889, 72 per cent; and from 1890 to 1939 it remained at 72 per 
cent. Meanwhile, the birth-rate fell concurrently; step by step they 
went down together. The accompanying graph will show at a glance 
the lamentable process. The descent, as will be seen, is checked by 
a flicker of rise after the first Great War and another during this 
last. From 1890 to the Great War there was little change in the extrac- 
tion rate of 72 per cent, but between the wars the birth-rate continued 
to drop. I am only too aware that in this descent many other factors, 
besides shortage of Vitamin E and Vitamin B, played a weighty part. 
Of those other factors, which indeed are the only ones popularly 
recognized at all, a passage in the interesting volume, Death of a 
Gentleman by Mr. Christopher Hollis, supplies a concise and tellin 
summary. 

‘The simplest explanation of the world’s trouble is clearly the 
decline of the birth-rate in the richest countries and those which 
pride themselves on being the most civilized. That is, indeed, not 
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quite the whole story, but it is the largest part of the story. For that 
decline there are the deepest psychological and spiritual reasons, but 
they all may be summed up in the simple word ‘“‘feminism”. The 
nation has ceased to reproduce itself because its women have ceased 
to want to have children, and they have ceased to want to have 
children because in the name of “feminism” they have been taken 
from their sphere of the home, and taught to share the interests of 
men. Miss Beale and Miss Buss are enemies of civilization, more 
desperate and dangerous than Hitler or Mussolini. The rights and 
wrongs of the issue are not altogether simple. It is not wholly easy 
to find an answer in justice to the exceptional woman, who demands 
the right to an education, to a political career, and to serve upon 
committees.’ 

How | agree with all this! What a sane directive would the genius 
of these two schoolmistresses have given to the blend of intuition and 
intellect in the generations of young women whose education they 
have influenced, had they tempered their own intellectual processes 
with humanity. Their immediate pupils felt that something was 
missing : 

‘Miss Buss and Miss Beale 
Don’t know what we feel. 
Miss Beale and Miss Buss 
Don’t understand us.’ 


Of course Mr. Hollis is right, however, that an answer must in justice 
be found to the exceptional woman who demands the male type of 
education. Fifty years ago, at Oxford, a provisional answer was 
given by admitting such young ladies to lectures—not indeed as 
members of the University, but as honoured guests. Thus women 
were put in their proper place—on a higher plane. Quietly, unex- 
pressed, chivalry still lived in the spirit of young Oxford. The soubri- 
quet given by undergraduates to one such girl speaks to that spirit. 
It was ‘The Inspiration’. She was indeed. She was a reminder of 
la Primavera, but English and simple and joyous, and far more lovely 
than Botticelli’s sophisticated minx. Happy the man whose way to 
morning lecture gave him a glimpse of this vision as of may blossom 
and spring and meadows humanized. But if one should ask, in the 
words of the prophet, ‘Whom dost thou pass in beauty?’ he could 
not tell. No doubt she was an ordinary girl with friends who spoke 
to her, but to the undergraduates she was just ‘The Inspiration’, 
worshipped from a distance. 

Thus women were held to be, as in fact they are, different in essence 
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and on a higher plane. It was at that epoch that some men, brilliant 
as scientists, had begun to teach and preach a harsh materialism and 
the lesser of them to decry the old ideals as time-worn. But even then 
there were signs that materialism had gone beyond the evidence and 
of a return to a more humane idealism. This was manifest in Huxley’s 
Romanes lecture, in the Sheldonian, into which I fought my way. 
Even his return did not stop the rot: it was not clear and emphatic 
enough perhaps; and though, at the date of which I speak, the old 
reverence held sway, materialism, hand in hand with its strange ally, 
feminism, from then to 1914 permeated and perverted our English 
attitude. 

Yet even on materialistic grounds the feminist-materialists were 
wrong. Their basic notion that, but for the anatomical needs of child- 
bearing, men and women are identical is simply untrue: the differ- 
ences are fundamental. 

I must quote one more paragraph from Mr. Hollis: 

‘Perhaps there are even ‘some so chivalrous that they will argue 
that civilizations ought to sacrifice themselves for these exceptional 
females. . . .. There is no controverting the proposition, in fact, that, 
when women are educated, then the birth-rate falls, and civilizations 
collapse. When women get into Parliament, they collapse in an 
avalanche. The old ideas, which kept women in the home, may have 
had their exaggerations and their cruelties, yet they obeyed the con- 
ditions of survival.’ 

It is not meet for me to discuss in detail or in general this pro- 
nouncement, except perhaps to say that I feel many readers may be 
shocked by it. Nevertheless they will recognize, however much they 
resist it, that there are therein sad truths. (Mr. Hollis’s hero was 
nothing if not a devotee of truth. He was that rare soul that followed 
it at whatever cost of unpopularity or loss.) But even in so valuable 
a summary of recognized factors causing the decline in the birth- 
rate, the financial factor, what is called the economic factor, hardly 
seems to be acknowledged. It deserves some reference. The economic 
factor in some discussions is given undue weight perhaps, and will 
no doubt bulk largely in the evidence to the Royal Commission on 
the birth-rate, over which Lord Simon presides. Even if we cannot 
go so far as Mr. Hollis and ignore it altogether; even if we agree 
with him that the deepest psychological and spiritual reasons are the 
largest part of the story, yet I would remark with all the emphasis 
of which I am capable that he, like everyone else, has omitted the 
physiological factor. I understand that there is to be read in London 
shortly an address to the Food Education Society dealing with the 
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effect of food upon thought. All honour to the author of that thesis, 
for it seems to me that he has seen the gleam, and is directing atten- 
tion to it. There can be no doubt that the mind, to put it very moder- 
ately, derives impulses and interests from the food the body consumes. 
The Sikh who eats meat once in ten days and the Pathan who eats 
it every day, two races who live on otherwise identical food, are both 
fine soldiers; but the Pathan is far more aggressive and turbulent. 
Every reader will readily recall many such examples of the effect of 
food upon the mind and conduct. 

In what I am about to say on Vitamin E, it is to its physical effect 
I must refer. But that that, too, profoundly influences thought cannot 
be doubted by any reflective person who has once become seized of 
the fact that mind is a function of the body. The thousand and one 
limitations of that do nothing to weaken a consideration so funda- 
mental. I do not doubt that the foods which contain those qualities 
which we so far have located in Vitamin E induce, in some way and 
in some degree, interest in children and the desire for them. There is, 
I believe, some evidence, not yet gathered, and so far of insufficient 
volume to afford statistical proof, that wheat germ favours breast- 
feeding. Such a presumption may be strong enough to act upon with- 
out awaiting scientific and mathematical proof. As says Sir Philip 
Sidney, ‘A man may walk all his life in philosophy without finding 
sufficient cause to be honest.’ If it come to that we have but little more 
proof of a mathematical kind that the brain itself is the seat of the 
intellect than we have that high quality foods, and the freshness and 
integrity of their substances, minister to the academy of the mind. 

Since 1872 the deprivation of Vitamin E in England has hardly 
been recognized and the effects which it has produced upon the 
birth-rate have been ignored. When it has been recognized at all, it 
would appear to have been subsequently disowned, in practice, if 
not in words. The reason for such a vendetta against admitted truth 
is not disclosed. Sir Jack Drummond and Anne Wilbraham discuss 
Vitamin E in their great book The Englishman’s Food, and say that 
unless the diet of women is satisfactory in respect of it, they may be 
unable to give birth to living children. “Before pregnancy can run its 
full course, the child dies and a natural abortion follows.’ The reader 
will note that this cause, this deficiency, is additional to the impor- 
tant deficiency of Vitamin A which Sir Robert McCarrison described 
in the letter which, at my request, he sent to the Panel Committee. 

Now Sir Jack Drummond is scientific adviser to the Ministry of 
Food, yet what do we find in the Hansard account of the House of 
Lords debate of 24th October 1945? We find that the germ had been 
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withdrawn—in this wise. On a motion by Lord Hankey the Goyern- 
ment’s nutrition policy was under discussion, and the higher extrac- 
tion of flour was being criticized. The situation was this: in the early 
days of the war, on account of the shipping position, it was decided 
to remove only 15 per cent of offals from wheat flour. Further to that, 
and turning from the precincts of Westminster to a less august provin- 
cial body, on the 12th of March 1941, the Cheshire Panel Committee 
resolved, ‘that representations be made to Lord Woolton’ (then 
Minister of Food) ‘that in the promised 85 per cent National loaf, 
the germ should be included.’ Lord Woolton responded that the 
greatest possible proportion of germ should be included. 

Later a deputation from the Panel Committee attended upon 
Colonel Llewellin (then Minister of Food)—now Lord Llewellin— 
and submitted a memorandum setting out the data on, and the 
arguments for, whole-meal bread, and particularly for the retention 
of the germ in the flour. In that memorandum, they reminded Colonel 
Llewellin of the answer which Lord Woolton had given them in reply 
to their letter of the 12th of March 1941, requesting that the germ 
should be included in the 85 per cent National loaf. 

The reader will appreciate that when you take 15 tons of offal 
out of 100 tons of wheat the offals which remain in the 85 tons left, 
may or may not contain the particular 14 or 2 tons of germ, which 
are so tremendously important. The Panel Committee reminded 
Colonel Llewellin of Lord Woolton’s instruction to the millers.! They 
further noted that ‘this was a major reform; and that it evoked almost 
no public remark is a measure of the oblivion of the people to what 
is involved’. That position was unaltered by any official communica- 
tion to us on the Panel Committee. 

At the time of the House of Lords debate, on the 24th of October 
1945, the Government had already reduced the extraction to 80 per 
cent and were certainly contemplating reducing it still more. They 
had done this further disservice to the country—they had, as I have 
said, countenanced the omission of the whole of the essential part, 
that is the oily part, of the germ. Evidently this was done unwit- 
tingly, so far as the laymen, Lords Woolton and Llewellin, were 
concerned ; but can it have been unwittingly so far as their technical 
advisers were concerned? 


* Lord Woolton’s ipsissima verba are: Lam glad to be able to assure the Com- 
mittee that millers have been instructed, when milling National Wheat-meal (85 per 
cent extraction) to take all possible steps to include the maximum amount of germ. 
I am advised that millers will not find it necessary, in order to comply with this 
instruction, to remove the germ for heat treatment, and then to mix it back into 


the flour. 
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This is what they had done. The reader will recall that I have 
already mentioned that the germ is contained in its own little en- 
velope, which is given a fancy name, the little shield or scutellum, 
and most of its Vitamin B, is in that. All their talk was of Vitamin B. 
The millers for their own purposes wanted the oily germ removed 
and when their research laboratory at Saint Albans,? in the person 
of its brilliant Director, Dr. Morgan, told them that this could be 
done and its envelope containing the B, Vitamin restored to the now 
oil-free flour, Lord Llewellin seems to have seen in this achievement 
a way opened, as by magic, through the thorny thicket of the politi- 
cal bread question to the long sought and sleeping ideal that would 
satisfy every reasonable person. 

In his adoption of this disastrous policy Lord Llewellin believed 
himself to be acting for the general good, for of the Saint Albans’ 
work he said: ‘On that report naturally one wanted to see that the 
people got the benefits of these experiments.’ Lord Llewellin went on 
to say that this new method of milling was then tried in a mill on a 
commercial scale; and he continued, ‘this mill produced a flour at 
the 80 per cent extraction rate, with results equally as good as those 
at the research station. Then naturally, as the Minister of Food has 
nutritional advisers all round him, they were asked for their advice. 
... The Standing Committee at the Ministry on nutrition problems 
was the appropriate body and was consulted. The members of it 
were asked to advise on the effects of lowering the rates from 85 to 
80 per cent, as well as of lowering it to 825 per cent. When I received 
their advice I submitted proposals to my colleagues in the Govern- 
ment and the change was eventually made. . . . In the technical pro- 
cess of turning the mills over, so as to be able to work this new 
process, and secure that this part of the germ really reached the flour, 
and did not go into the offal, it was necessary for technical reasons 
to go from 85 per cent to 824 per cent at first, and then take the 
second step at a later stage.’ 

Lord Llewellin does not say what the advice was which he received 
from the Standing Committee of the Ministry on nutrition ; he does 
not say what the advice of Lord Horder was, Lord Horder the Chief 
Medical Adviser to the Ministry of Food, and the President of the 
Food Education Society. He does not say what the advice of Sir Jack 
Drummond was; Sir Jack Drummond who is the general supervisor 
of the technical work of the Department. He does not tell us whether 


1 The scutellum is the central strip of the single cotyledon lying between the 


germ and the endosperm. we : 
2 It was taken over by the Ministry in the early days of the war. 
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they called his attention to the tremendous fact, that the clever Saint 
Albans mill was taking out of the bread the whole of the oil of the 
wheat, and with it therefore, the whole of the oil-soluble Vitamin E. 
He never mentions Vitamin E in his speech. 

It would be inevitable, so it seems to me, that when Sir Jack Drum- 
mond, that very great nutritionist, was discussing with Lord, then 
Colonel, Llewellin this proposal to deprive the nation’s flour of the 
whole of its Vitamin E, he would mention the fact that ‘sterility due to 
Vitamin E deficiency is commoner in women in England than had 
been suspected. This is not surprising when one bears in mind that the 
best sources of the vitamin are wheat germ and green vegetables and 
that large numbers of the poorer people to-day live on diets consisting 
chiefly of white bread (which does not contain the germ) and con- 
taining very small amounts of green vegetables or salads.’ Those are 
Sir Jack Drummond’s own words on page 103 of his great book. 
Sir Jack Drummond is a dietitian, not a doctor, and if he gave his 
advice quietly to the above effect, and it was thereafter swamped by 
that of other advisers, who did not know what he did, one can under- 
stand his modesty in accepting the rebuff. But Lord Horder is differ- 
ent; he is a doctor in a position of unique responsibility. His advice 
must have been identical with that of Sir Jack Drummond; and that 
their joint representations, if made, should have been passed over as 
if worthless and, anyhow, quite uninfluential, is gravely disquieting. 

The Cheshire Panel Committee’s deputation, a town doctor, a 
country doctor, a research physician of the Manchester Royal In- 
firmary, and the manager of a great C.W.S. factory, had been 
received with great courtesy by Colonel Llewellin, and had person- 
ally stressed the vital importance to the nation of including Vitamin E. 
The Government’s own book on vitamins" is emphatic enough in all 
conscience on the subject. And yet, here is one side of the Govern- 
ment, not only fostering sterility, but ensuring it, and another, Lord 
Simon’s Royal Commission, sitting at interminable length to inquire 
what is to be done about it. 

The House of Lords’ debates during the war, upon soil fertility 
and upon bread, redound to the credit of that House. Whereas, in 
the Commons, the Member for London University, Sir Ernest 
Graham Little, advocating whole-meal, has been a voice crying in 
the wilderness, in the Lords was found a phalanx supporting it, 
headed by Lord Teviot and Lord Hankey, and including Lord 
Geddes, Lord Glentanar, who, as we shall see later, alone recognized 
the rape of the E Vitamin, the Earl of Portsmouth, Lord Semphill, 

1 Pp. 105-17. 
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and others, not least Viscount Bledisloe, the doyen of agriculture. On 
bread their arguments proved irresistible; but no verbal or partial 
victory must content such statesmen. The vision of Disraeli is needed : 
salus populi suprema lex—the safety and well-being of the people— 
that is the paramount law. 

But it is not enough. In the time of the great Victorian statesman 
it seemed that if the safety and well-being of the people were secure, 
all would be well. The grandsons of the men of his day have fought 
a war for survival, fought and won; but are we in the way to survive 
with so many amongst us who are childless and not many with more 
than three? It is already certain that our numbers in the next three 
decades will not be maintained. We are approaching the ratio of 
one, only one, under 20 years old to one over 60. In 1839 there were 
6. Audacity and attack, vision and adventure, endurance till achieve- 
ment—it is to the young of our race that we look for these. But they 
are few and grow fewer. Instead we are becoming increasingly a 
country of elderly back numbers. 

My submission is that every peg which we can drive in to check 
and hold this slide down hill is called for now and urgently. Fresh 
complete food with the normal content of the E vitamins is such a 
peg and will conduce to our regeneration. The motto Disraeli 
quoted must needs be amplified : 


salus populi suprema lex: 
plenae cunae salus populi. 


The salvation of the people is the 
supreme law: 

A full cradle is the salvation of 
the people. 
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The Dietetic lesson of Singapore 


Au cereal grains, I think, contain some Vitamin E situated in the 
germ. Rice does, and I am going to recount the experience of my 
friend Doctor, now Colonel, Scharff, on that. Let me remind the 
reader that rice germ is present, of course, in the paddy rice as it 
comes from the fields and in the brown rice, as it is called, when it 
has had the husks removed.! It is coated with its natural bran or 
‘silverskin’ and contains at one end the little brown germ. This is 
Dr. Scharff’s story. For ten years he was Medical Officer of Singapore, 
and in addition, for a great part of the period was Malaria Officer 
of all Malaya. When he first reached Singapore, the infantile death- 
rate in the first year of life was 420 per 1,000 births. He attacked this 
state of affairs by propaganda, health visitors, and every means he 
could think of. Those who know Dr. Scharff will know those means 
were many. In about seven or eight years their effect was displayed 
by the very gratifying reduction of the infantile death-rate to 160 per 
1,000. He thought, not unnaturally, that as this rate had up to then 
been very general in England, it was unlikely that any further action 
he could take would substantially reduce it. About that time, like 
the rest of the world, he had other preoccupations—the threat of 
war. Rice was the staple of his territory; but Malaya and Singapore 
did not grow all the rice they needed. They were far from being 
self-dependent, and foreseeing that the import was going to be diffi- 
cult, he ordained that only brown rice should be used. White rice 
was forbidden. Thus all the germ and the ‘silverskin’ or rice bran 
were to be consumed. In this ordinance Dr. Scharff was thinking of 
one advantage: that was the only consideration that influenced him. 
He did not overlook the dietetic advantage ; but it was not that which 
determined him in his action. His reason was simple. He ordered the 
brown rice because starvation threatened, and whereas a hundred 
tons of it was a hundred tons of good food, if it had been processed 


1 Chapter XIII. 
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and made into white rice, he would have had only seventy tons of 
food. The fact that it would have been seventy tons of inferior food 
did not actuate him; but what was the result? It was startling; 
indeed it seemed almost incredible. After a year or so of the brown 
rice diet there was a sudden change in the vital statistics. Instead of 
160 infants dying in the first year of life, only 80 died. 

Thus, the rock bottom figure of infant mortality, as he had sup- 
posed it to be, was halved by an action he had taken without inten- 
tional relation to it. It seems to me that here is a phenomenon which 
should make every statesman think. At a stroke of the pen, hundreds 
and hundreds of lives are saved. That is not all. It will require very 
little reflection to see that, if the change of the diet of the mothers 
from white to brown rice saved the lives of half the babies that would 
have died if the mothers had had white rice, it did so by giving them 
better stamina and better disease resistance ; and the same change in 
the mothers’ diet would have improved the health and vigour of the 
other children, who in any case would have survived. They would 
seldom have had broncho-pneumonia, only too common in Malaya, 
and the sequels which it often leaves to mar the health and happiness 
of after life. The reader will ask, what is in the ‘silverskin’ and brown 
germ that works such wizardry? The germ, as he will anticipate, con- 
tains Vitamin E, not in such large proportion as in wheat, but suffi- 
cient ; and the several varieties of B,, not to speak of other vitamins, 
are in the rest of the offals. 

The reader may be familiar with the classical pictures of a pigeon 
which has been fed on polished rice only, and which in consequence 
has developed beri-beri, the nervous effects of which throw the bird 
backwards upon itself in the position of opisthotonos. Doomed to die, 
it yet is saved and restored within a few hours—completely restored 
by giving it food containing B,. The food may be the very rice bran 
and germ which had been removed from its diet of polished rice. 

I would draw the attention of the reader once again to the fact 
that though this has been well known in scientific circles since 1897, 
when Eijkman in the Dutch East Indies discovered it, yet rice, when 
we get any here, still arrives polished, and almost never in the health- 
giving brown form. 

In the Island of Nauru, which is under the care of Australia, white 
flour and polished rice are now prohibited, only whole-meal and 
brown rice are allowed. It is of interest to note the events which led 
the authorities of this mandated territory to make the order in ques- 
tion. Strangely enough, it all began from the drunkenness of the 
natives. They were in the habit of taking ‘toddy’ made from yeast. 
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It appears to have been made in such a way that the consumer 
received—so it happened—a really effective dose of fresh yeast. 
Now yeast, as the reader will be aware, is a rich source of Vitamin B,. 

Such was the habitual drink of Nauru. It was pretty well fermented, 
so that drunkenness was only too common, even mothers with 
infants at the breast were addicts. In these circumstances the League 
of Nations were duly shocked, and, I suppose through the machinery 
of the mandate, prohibition ended ‘toddy’. Thereupon, there was a 
dreadful epidemic of beri-beri amongst breast-fed infants and 50 per 
cent died. The authorities took alarm and after investigation felt that 
they must reconsider their decision. Toddy must be allowed after all, 
but only with a shorter fermentation. What was the result? The in- 
fantile death-rate fell from 50 per cent to 7 per cent. (The reader will 
note that these percentages bear no relation to the Malayan figures, 
which in any case depended more upon the’absence or presence of 
Vitamin E. The Nauru figures are percentages. The Malayan are 
per thousand. Nauru figures indicate the effect of Vitamin B, 
conveyed to sucklings by breast-milk. The Malayan figures indi- 
cate the effects of Vitamin E upon mother and infant in the womb.) 

In regard to Vitamin E itself, I want to refer to an important pro- 
viso. It will be remembered that when I related the way in which the 
fertility bread was made in Holmes Chapel before the war and which 
gained some little fame, I stressed the fact that its two main ingre- 
dients, the 65 per cent of whole-meal and the 35 per cent of wheat 
germ, both had to be absolutely fresh: the former was ground in a 
local mill, the latter sacked off the rollers at a Liverpool mill, and the 
two were brought together and mixed within forty-eight hours. The 
reason for that is that E is a fat-soluble substance, dissolved, of 
course, in the oil of the wheat germ; and though it stands a good 
deal of ill-treatment, such as a good deal of heat, rancidity of the oil 
or fat quickly destroys it. 

A gentleman writing in The Times expressed himself dubious of the 
evidences of the value of E in sustaining fertility, and the reply I 
made may have the advantage of brevity in summarizing the facts. 


To the Editor of The Times, Ist May 1942 

‘SIR, 

_ ‘Mr. Henry McBurney courteously inquires my authority for say- 
ing wheat germ oil is a notable source of fertility. The fertility prin- 
ciple was discovered 22 years ago by Mattil (er a/.). He found that 
when he reared rats on whole milk they seemed healthy, but would 
not breed. Something was short. Two years later Evans (et al.) found 
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that the missing factor was supplied if such things as fresh lettuce 
or wheat germ were added to the ration. A year later, Sure, who had 
reached the same conclusions, named the missing factor Vitamin “‘E”’. 
In 1932 Vogt-Moller treated 20 sterile women with an extract of 
wheat germ oil and 17 of them had living children. Dr. Currie of 
Leeds in 1936 related success in curing habitual abortion, while in 
1940 C. G. Collins (et a/.) cured 21 out of 25 similar patients. In both 
series of cases wheat germ oil was the main factor in the cure. 

‘Wheat germ and its oil have passed into routine use both in 
human and animal medicine. This raw germ, mixed with whole-meal, 
and baked as bread, does very well. A sterile stallion fed a few months 
with a ration of raw wheat germ became fertile. Many foods besides 
wheat contain the fertile principle (e.g. lettuce seed oil and lettuce 
leaves, yellow maize oil, oat oil, lucerne seed and the fresh and even 
dry alfalfa) and in the common diet of our people up to 1872 when 
the mills began to remove the germ from the flour, the wheaten 
bread was by far the richest element in fertility. It is a national 
mercy that the 70-year term of deprivation has ended.* 


‘I am Sir, yours faithfully, 
LIONEL JAMES PICTON 
Sth May 1942 


In the debate in the House of Lords, October 1945, already 
referred to, Lord Hankey, in his most admirable introductory speech, 
did not specifically refer to Vitamin E; but Lord Glentanar did. He 
quoted from Sir Jack Drummond’s book the passage which I have 
already extracted, about the commonness of sterility in women in 
England not being surprising, in view of the absence of wheat germ 
from the bread of the poor. I trust that that passage in his speech 
will be brought before Lord Simon’s Commission. Indeed the whole 
of the debates of the House of Lords on food are on an astonishingly 
high level, and show a complete realization of the responsibility of 
the speakers, except, strangely enough, in the courteous rejoinders 
of ex-Ministers themselves, who seem to have a blind spot in their 
vision for the consequences of their actions, which are open and 
obvious to every other. If the lesson of the Singapore babies has been 
missed by the Ministry’s intelligence service it is disquieting ; but if 
facts of such import, in line with Lord Glentanar’s speech and with 
the clear statement of their own adviser, Sir Jack Drummond, have 
been ignored, we are left to wonder in what proportion caprice and 
unthinking custom are mixed with the wisdom that governs us. 


1 At the date of my letter. 
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False coin nailed to the counter 





A passage from the speech of Lord Semphill will help me to intro- 
duce an aspect of the food question which I think of immense national 
importance and generally overlooked. I will give this passage in full: 

‘The whole question is, however, a vital one, and as a people we 
are facing the greatest task with which we have ever been faced. That 
we will go through with it and achieve the apparently impossible is 
certainly not in doubt; but if we are to do so, we must see to it that 
we make available good food, produced from humus-fed soil, and 
not processed in such a manner as to lessen, if not destroy, its dietetic 
value. We are faced to-day with serious trouble in those industries 
which demand maximum physical output. These troubles are largely 
psychological and are the result of long periods of living on de-natured 
and processed foods. Serve out good food—good in the dietetic sense 
—and within twelve months Britain would commence to be physically 
re-born; and to-day’s industrial crises, which come and go, would 
but seldom arise. Surely our motto should be to get away from 
murdered food taken from poisoned soil.’ 

Clearly Lord Semphill, in speaking of murdered food, taken from 
poisoned soil, was strongly impressed by the long-term results of the 
use of artificial manures in driving away the worms from soil, in 
impairing the life activities of its microscopic inhabitants—its bac- 
teria and fungi, and the consequent lowering of the quality of nutri- 
tion. Even if these unnatural nutrient dusts, sulphate of ammonia and 
its kind, with their power of engendering a great weight of low quality 
crop, could find any justification in our straightened circumstances in 
war, there is no such justification now that our eyes are opened to 
the meaning of the old and tried methods of John Evelyn, Coke of 
Norfolk, Robert Bakewell and the rest of the giants of husbandry 
and mixed farming, contrasted with the chemical school which took 
its rise a hundred years ago from Liebig and Rothamsted. 

Lord Semphill’s remarks upon the psychological troubles of the 

174 


FALSE COIN NAILED TO COUNTER 


present time, and his association of them with long periods of living 
on foods produced otherwise than from humus-fed soil, de-natured 
to boot by its subsequent processing, touch very nearly the core at 
once of the food and social systems, both. It will be seen that he 
links humus with psychology. 

What does humus do? What relation has it, for instance, to the yield 
and quality of wheat? Apart from its contribution of the nutrient salts 
to the soil solution, which is the source of the vegetative nutrition of 
plants, humus has four well-defined roles: (1) It holds water in the 
soil. The failure to maintain humus, as when forests on mountain 
slopes are felled, results in the failure of the soil to hold the rainfall ; 
torrents wash away the soil. That is another story, the story of the loss 
of hundreds of square miles of good wheat land, the story of the 
erosion of great river valleys such as the Mississippi and the Yangtse, 
the story of flood and devastation. 

(2) It, humus, forms a film round the soil particles, which, causing 
them to cohere, thus maintains the crumb structure of the soil. The 
failure to supply humus, as when the prairies’ store of fertility is 
exhausted by straw crops with no replenishment, or none except 
chemical dusts which stimulate the crops to extract the uttermost 
farthing of the soil’s capital of fertility—that too is another story, 
the story, for instance, of the loss of millions of acres of United 
States cultivable land. The particles no longer cohered. Fertile fields 
became the dust-bowl of America. By 1937 erosion by water and 
_ wind had claimed 250,000,000 acres of the total land of the U.S.A. 
formerly under crops, 61 per cent of the whole. 

(3) It is worth while to reflect on another aspect of this humus 
film around the particles of soil which I mentioned above. The area 
and shape of their surface, the pore-space between them, and the 
nature of the nutrient film upon them—all are agreeable to the habit 
of the root-hairs of plants. The surface of the particles is their feed- 
ing area. Now, just as the surface area of cannon balls in a box is 
many times less than that of No. 0 shot filling a box of the same size, 
so is the area of the surfaces of the particles of, say, a fine loam soil, 
enormous in comparison to that of a soil of sandy texture. Mathema- 
ticians tell us that the surface of the particles of a cubic foot of light 
loam is an acre; as a rough comparison the reader may like to com- 
pare the two acres which are estimated as the interior surface, the 
alveolar surface, of the human lungs, a huge expanse concentrated 
into millions of tiny chambers for the exchange of the waste gas of 
the body for the oxygen of the air. In the case of the soil it will be 
apparent that large quantities of ae are required to supply and 
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spread over so enormous an area as an acre to a cubic foot. Clearly, 
on this system, the effective area of the soil is in a very real sense 
increased. Natural manures, and by that I mean the mixed products 
of animal and vegetable life ripened together, are the only substances 
which ever have, or ever can supply humus. If they be so prepared 
by human agency, we speak of them as composts. Captain Moubray, 
in evidence before the Southern Rhodesian Land Commission, sub- 
mitted that if composting were undertaken, the output of the area 
would be doubled. Under such reasoning as the above, coupled with 
the practical experience that supports it, such a claim becomes easily 
understandable. The great surface area of a light loam richly supplied 
with humus confers upon crops which have only a short season in 
which to grow a special benefit. Being within reach of so large an 
area of nutrient surfaces they make good use of their time. Their 
growth is not only more copious but more robust. 

(4) The fourth and last of the well-defined roles of humus in the 
nutrition of plants is that it is necessary to the life and work of soil 
fungi, of the mycorrhiza, with which I have dealt in the third and 
fourth chapters of this book, and—but this is partially an assump- 
tion—of the many other soil fungi, which we know exist, and some 
of which we believe perform functions similar to those of the my- 
corrhiza. 

Some readers may be left wondering, in spite of all the work of the 
best authorities, whether for practical purposes it matters very much 
what sort of manuring is used in the production of wheat, and that 
spirit of doubt has been very gravely fostered by utterances of persons 
of responsibility in high places. Here is an example. On the 26th of 
October 1943, the Duke of Norfolk, Joint Parliamentary Secretary 
of the Ministry of Agriculture and Fisheries, speaking in the House 
of Lords said: ‘There is no evidence whatever from farming and 
medical experience, or from the scientists, that the proper balanced 
use of fertilizers has any harmful effect whatever on the soil, on the 
health of crops, or of man.’ 

Well, here is the evidence which he says does not exist. It is a 
summary of work done in thé last two decades, published in official 
scientific journals, and although the most important part of it was 
done in India, that cannot be held to excuse ignorance of it in White- 
hall, ten or fifteen years later. Its supreme importance should have 
rendered it a household word in official and agricultural circles. It is 
the work of Sir Robert McCarrison, 

As the researches to which I refer throw light on a number of 
problems, I will report them without attempting to isolate closely 

176 





XIlfa. CONVENTIONAL DIET RAT 





XIIIb. SIKH DIET RAT 





XIV. BASAL DIET RAT 


who, though he had all the calories and Lody-building foods he needed, 
died from want of vitamins 


FALSE COIN NAILED TO COUNTER 


those which bear on the Duke’s denial; but on the perusal of what 
follows, it will be evident to the reader that the Duke’s official 
advisers had grievously misled him. 

The researches also included some interesting information upon a 
mineral, manganese, in wheat, and the relation of manganese to life 
generally; and I have included these references in the position in 
which they naturally fall. 

Sir Robert McCarrison, for six months, fed 20 white rats with the 
sort of food many Western people eat. He fed another 20 for the 
same time on the food of that healthy race, the Sikh. Then he com- 
pared the results. " 

At the start the rats were practically identical—half-grown, chosen 
from the same dozen litters, 12 bucks and 8 does in each lot. The 
total weight of each 20 rats was 2,540 gm. They were in the same 
room, each lot in a large hygienic cage. They received the same care 
and attention, were kept scrupulously clean, were comfortable in 
fresh straw and had two-hours sunbaths twice a week. The only 
difference was their food. One cage got the sort of food many people 
in the West live on—white bread spread with margarine substitute 
(coconut oil) and on that liberal jam; boiled vegetables (carrot, 
‘ cabbage, potato); 2 oz. a week of potted meat; sweet tea with some 
milk ; and finally, of course, water. 


Of the tea they got very fond, taking 600 cc. a day in which were _ 


20 gm. of sugar and 20 cc. of milk. To make the food the same as 
‘civilized’ people get, Sir Robert used the usual preservatives—boric 
acid was added to the ‘margarine’ ; and the potted meat was exposed 
to formaldehyde vapour. No doubt the jam, which was tinned, had 
sulphurous acid in it: it generally does. 

The result is shown in the picture of ‘the conventional diet rat’, 
ill-grown, staring-coated, weakly, listless. Such were all of the 
11 survivors ; for 9 died before the end of 6 months. 

_ Those in the other cage had the food of the Sikh, a people ‘who 
provide examples of the finest type of physical efficiency in any part 
of the world’. That food was : thin cakes (chapatties) of freshly 
ground whole-wheat flour ; raw greens ; tomatoes ; sprouted legumes, 
‘gram; butter ; fresh milk, 300 cc. a day; and 2 oz. of fresh meat once 
a week. 

Turn now to the picture of the rat on this Sikh diet. It is on a scale 
identical with the other. He is well-grown, sleek-coated, strong, and 
active. Of his group of 20, 17 were alive and well at the end of six 


months. 
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Deaths in the Two Groups 


Of the conventional diet group 9 died—3 killed and eaten by their 
fellows: little or nothing was left for p.m. (At any rate they had 
learned the lesson of whole food)—‘Cannibalism’, remarks Sir 
Robert, ‘that sure sign, in rats, of a faulty diet’: (in pigs too—* Pour 
in sow’s blood that hath eaten her nine farrow’). 

Lest cannibalism should stop the experiment each rat in the con- 
ventional diet group had to be separated for the night. Later, a small 
quantity of fresh vegetable food was given two or three times a week: 
then cannibalism ceased. ti 

The other six animals died of broncho-pneumonia. In the 
rat stock in the laboratory, which averaged 375 animals, only 
3 cases of pneumonia occurred in 6 months: so six cases in a 
group of 20—or less, seeing that 3 were killed—is an occurrence 
which bespeaks a lowered resistance to microbial disease of the 
lungs. 

The gut of these animals, when examinted post-mortem, was always 
thin walled and atonic, sometimes ballooned and transparent, some- 
times so narrowed that the bowel in its whole course was hardly 
thicker than a grocer’s string. Further evidence of digestive disease 
was disclosed. They were very sick animals. 

Now turning to the Sikh diet animals, one of the 3 that died suc- 
cumbed to an abdominal injury. She was found, p.m., to be perfectly 
nourished and had six foetuses in the uterus. There was one death 
from pneumonia. The digestive organs were healthy. The cause of 
the third death is uncertain ; except a small cyst containing an embryo 
tape-worm, nothing abnormal was found. 

Compare the fertility of the two colonies: during the six months, 
in the conventional-diet colony, two litters were born (in the first 
few weeks), of 7 and 4 respectively. Of these 11, two died of disease 
and the other 9 were killed and eaten. In the Sikh diet colony, 20 
_ litters were born, 134 young; all of which were reared to maturity. 
Each litter, with the mother, was given a separate cage till the young 
were weaned. There was no tendency for the rats in this colony to 
eat the new arrivals. 

The aggregate weight of each colony at the start was 2,540 gm. 
By the 40th day, that of conventional diet group had fallen to 
2,100 gm. whilst the weight of the Sikh diet rats aggregated over 
3,100 gm. Thereafter the deaths spoil the picture. | 

Is it necessary to point a moral from this recital of facts? The 
reflection that a poor diet conduces to gastro-intestinal disorder is 
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natural; but that it should determine whether or not broncho- 
pneumonia should occur may surprise many. 

An important point is inherent in Sir Robert McCarrison’s story 
of this experiment: how was the food grown? He informed us in a 
letter. The locally produced food was grown with farm-yard manure. 
But the bread for the conventional diet was bought from the local 
baker’s and was made of American flour. That would be 70 to 72 per 
cent extraction flour. Its offals would have been left in America for 
cattle food. To-day and almost certainly twenty years ago the wheat 
from which that flour was derived would have been grown with 
chemical fertilizers. This kind of flour, deprived of its Vitamin B, 
partially explains the atony of the gut and it explains, too, the animals’ 
listless behaviour. 

Having to lecture to midwives on the diet of ‘expectant’ mothers, 
I had two cages of guinea-pigs fed with plenty and variety; but one 
cage had white bread, the other whole-meal. It was a good general 
diet, milk and raw greens and so on, just this one difference of the 
bread. 

There was no doubt about the result. The white bread lot were 
quiet and docile, submitting to handling and petting by the audience. 
When they had been returned to their travelling basket, the whole- 
meal lot were released. Out they came in a wave, racing about in all 
directions, which fluttered the assembled midwives and instantly 

‘convinced them of the claim for whole-meal. The argument ‘lept to 
the eye’. 

The good physique of the Sikh has been mentioned. Race and 
many other factors are concerned ; but food, its kind and quality, is 
amongst the most important. Sir Robert has shown that wheat is 
the staple food of the stalwart races of the north of India; paddy, 
rice in its various forms, the staple food-grain of the less vigorous 
races of the south and east. 
~ Wherein lies the superiority of wheat? There are several points. 
One is the content of manganese. 

Manganese is a constituent of all live tissue, plant and animal: 
the more active the processes of life are in any part, there, in that 
‘part, will the most manganese be found. Whole wheat is rich in 
manganese : 4-82 mg. per 100 gm., while paddy is poor." 

Manganese in wheat grain 0-00762 per cent. Manganese in husked 
rice 0:00205 per cent (paddy). 

Sir Robert went closely into the matter and found that when a 


1 The nutritive value of wheat, paddy, and certain other food grains. McCar- 
rison, 4 August 1926. Indian Journal of Medical Research, vol. xiv, p. 631. 
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salt of manganese was fed to young rats there was an optimum dose 
which must not be exceeded. Thus 0-889 mg. daily retarded growth, 
while 0:0327 mg. had a very favourable influence. Now he points out 
that ‘a diet containing a fair proportion of whole wheat provides a 
concentration of manganese of the latter order’. His conclusion is 
that ‘the growth-promoting properties of whole wheat are in part 
due to the content of manganese in this cereal’.* 

But there is wheat and wheat: that is what the people in this 
country and America, including the Food Ministries and the Ministries 
of Agriculture, do not seem to understand. If they do understand it, 
they ignore it. Wheat grown with organic manure is of a quality 
quite different from that grown with chemical manure. Sir Robert 
tested the two samples: here are his tests. (Effect of manurial condi- 
tions on the nutritive and vitamin values of millet and wheat, 
Indian Journal of Medical Research, 1926-7—long enough ago for 
all the guardians of public health throughout the world to have 
familiarized themselves with the work.) Millet as well as wheat was 
examined, 

Three plots of fairly heavy loam in the Coimbatore district were 
used. The land was poor in nitrogen and available phosphoric acid. 
From 1909 to 1922 when the experiment began, the plots had been 
treated respectively thus: 


I. No manure. 

II. Complete chemical manure: 
sulphate of ammonia, sulphate of potash, | cwt. of each 
per acre; superphosphates 3 cwt. per acre. 

III. Cattle manure. Farm-yard manure 5 tons to the acre. 


In 1922 the chemical plot yielded twice as much millet as the cattle 
manure plot; in 1925 the cattle manure yielded twice as much as the 
chemical plot. 

Wheat was tested in 1925, the yield that year of the cattle manure 
plot being exceptionally high, 1,140 lb. per acre, against 760 lb. per 
acre from the chemical plot. 

Albino rats were the animals used in the test of the wheat, their 
basal diet was: meat residue, 20 parts; purified starch, 60 parts ; 
Olive oil, 8 parts; salt mixture, 5 parts. 

Of the 9 groups of these rats which were studied, one was on this 
basal diet only. The result is seen in the picture. 

After a fortnight the rats began to lose weight; then, they would 
Pie ath tae McCarrison, 4 August 1926, Indian Journal 

180 


FALSE COIN NAILED TO COUNTER 


become paralysed. They died of acute beri-beri, sometimes with other 
complications, as soon as the twenty-sixth day, but sometimes as late 
as the forty-seventh. 
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Graph I.—The effects of the three qualities of wheat 


Of course there is almost no Vitamin B in that basal diet; but 
other essentials are omitted: 2 per cent of cod liver oil, supplied to 
certain of these rats, delayed the onset of loss of weight to thirty 
days or so, and postponed death to as long as seventy-two days. 
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In a group which had 5 per cent of marmite as well, growth and 
health were quite different and approached normal. The rats receiv- 
ing the basal diet with some wheat, however, with no other supple- 
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Graph II.—Nutritive value of cattle manure wheat 
versus chemical manure wheat (fed to rats) 


ment, were all better still. The wheat was a better a 
ate more food (8:31 gm. instead of 7:53 gm.). 
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Now what shall be said about the effects of the three qualities of 
wheat, the no-manure wheat, the chemical wheat, and the cattle 
manure wheat? This can be judged from Graph I. 

The superiority of the cattle manure wheat is definite—the rats on 
that gained 20 per cent more than those on chemical manure wheat. 

The experiment was repeated in different weather, and the results 
are shewn in Graph II. 

This is drawn with a shaded area, the vertical width of which is 
twice the probable error of the average weight. The two areas no- 
where overlap, proving the definite superiority of the growth-promot- 
ing qualities of cattle manure wheat. 

Over the no-manure wheat the superiority of the cattle manure 
wheat is much smaller. 

The statisticians tell us that the difference is not outside the range 
of error. 

But the superiority of cattle manure wheat is further shown by an 
experiment, illustrated in Graph If in which | gm. of chemical 
manure wheat was added to the basal diet, as the sole additional 
source of growth-promoting factor. The result was as good as when 
cod liver oil and marmite together were added. But a gramme of 
cattle manure wheat gave a growth which was far better. 

Sir Robert’s millet seed experiments showed far more conclusive 
superiority of the millet seed which was grown with cattle manure. 
Pigeons were used this time and fed on rice, freed from Vitamin B. 
To this the millet was added. The no-manure millet proved poison- 
ous; the cattle manure millet was 15 per cent better than the chemical 
manure millet. 

A very important study was further undertaken upon the growth 
of the millet seed itself. 

A complete chemical manure, applied to the parent crop, resulted 
in seed which, in the next generation, gave a yield of 43 per cent 
above that of no-manure seed ; whilst cattle manure applied to the 
parent crop resulted in seed which in the next generation yielded 
73 per cent more than no-manure seed. 

(Graph IV shews that the cattle manure produced a similar sup- 
eriority in the height of the plants.) 

Sir Robert’s studies thus established, some two decades ago, that 
the nature of the manure determines the nutritive value of grain 
grown upon it. Subsequent studies have disclosed a little more. I 
would recall the finding of Rowlands and Wilkinson related in 
Chapter v upon the effects of clover seeds from land treated with pig 
manure, given as food to rats on a diet deficient in Vitamin B con- 
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trasted with the effects of similar seeds from another part of the same 
field manured in the approved style with basic slag, kainite, and sul- 
phate of ammonia. It will be remembered that the rats on the 
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Graph III.—Cattle manure wheat compared with no-manure 
and chemical manure wheat (fed to rats) 


‘chemical seeds’ were dying and were only rescued when Sir Jack 

Drummond ordered them the ‘dung seeds’. Now in that experi- 

ment’s record the authors made this shrewd remark: ‘It would seem 

that a plant may absorb Vitamin B from the land, and the Vitamin B 

content may be dependent upon the amount of this vitamin in the 
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land.’ The authors also related how the pigs, which provided the 
manure, were fed—on 50 per cent of middlings (ground bran with 
adherent endosperm), 40 per cent barley meal, and the other 10 per 
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Graph IV.— The Height of Millet plants with cattle 
manure versus chemical manure 


cent meat-meal, rye and wheat embryo, bone-meal, and cod liver 

oil. That is, they got four foods rich in Vitamin B. The authors 

examined the dung and extracted Vitamin B from it. They then fed 

this extracted vitamin to rats which were losing weight on the 
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deficiency diet, and the rats at once began to grow. That is to say 
they proved conclusively that the pig manure contained plenty of 
Vitamin B. 

If plants were nourished exclusively by the mineral salts dissolved 
in the soil solution, which seems still to be the current teaching, it is 
hard to see how the clover—the ‘dung seeds’—got the Vitamin B 
wherewith Sir Jack Drummond saved the rats. 

On reflection upon such studies as those I have summarized, it will 
be seen that soil, replenished with the wastes of animal and vegetable 
life, is the medium whereby vitamins and other growth-promoting 
factors are conveyed to the crop. 
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Flour 





THE FOLLY OF ‘REINFORCING’ FLOUR 


I. an earlier chapter I spoke, I hope with restraint, but I confess 
under stress, of the removal by the millers of the minerals of wheat 
and their opprobrious term for them, ‘the crease dirt’. That is to 
say that amongst other things they have removed a great deal of the 
calcium. Now it appears that the Medical Research Council had dis- 
covered, as you might expect, that the National flour is short of 
calcium. That singularly able body does not appear to be so troubled 
about the magnesium, fluorine, and other minerals in which it is also 
short ; but they concentrated on calcium and suggested that it should 
be added to the flour. It is perhaps a pity that they did not phrase it 
‘restored to’, for then the public might have asked, “Why ever was 
it taken out?’ Anyhow, it was decided to add chalk to the flour. [am 
not sure that in the eighteenth century it was not an indictable 
offence to do so. Certainly at that time calcium phosphate, in the 
shape of ground bone, was a common adulteration (Drummond)— 
‘I'll grind his bones to make my bread.’ When the Ministry were 
dallying with this matter of chalk there came an interesting, and 
perhaps interested, story from Ireland, where 100 per cent extraction 
bread had for a time been adopted, to the effect that the innovation 
had caused an epidemic of rickets. The allegation was associated with 
phytic acid, to neutralize which it was claimed chalk was required. 
If there be truth or importance in this, it would surely be sufficient 
to reply—Leave the natural minerals in the bread ; but that, of course, 
was too easy. 

If you mill your wheat in a modern steel-roller mill you take the 
wheat berry to pieces and at the first break, to ‘purify’ the flour, the 
mineral ‘crease-dirt’, as we have seen is removed. The further rollers 
fragment the stock in several stages. If the miller, receiving a direction 
to produce 100 per cent extraction flour, reassemble the products of 

187 


FLOUR 


these so as to ‘reconstitute’ the meal he will not have produced the 
true whole-meal of the stone mills, for the mineral ‘crease-dirt’ will 
have been taken from it. 

Since those events in Ireland an objection has been raised on strong 
scientific grounds to mixing chalk with flour. As it is somewhat 
technical I have made a simple summary of it. The objection is also 
made on similar grounds to the addition of synthetic B,. 

Marion B. Richards, D.Sc., reports in B.M.J., 31st March 1945, 
that experiments on rats (at the Rowett Institution) have given clear- 
cut evidence that overloading a diet with B, can produce a deficiency 
of B,. Her earlier experiments! had shown that chalk, dried yeast, 
and milk, added to a poor human diet fed to rats, favoured breeding 
and lactation. Not so the addition of B, (aneurin) in her recent work. 
The test was conducted thus. A synthetic diet of calorie value the 
same as the poor human diet was prepared. It contained white flour 
casein, brewers’ yeast, salt mixture, margarine, radiostoleum, salts 
of iodine, and manganese and just as much B, as the poor human 

diet had had. This she called ‘Basal diet with low B,’. Six prepara- 
tions were used : 


I. Basal diet with low B,. 

II. Basal diet with Medium B, in which the B, was brought up to 
the same strength as in National flour at that date. National flour 
was then little different from 75 per cent. 

III. Basal diet with high B,, i.e. ten times more B, than in II. 


The other three preparations, IV, V, and VI, were the same as I, 
II, and III with the addition in each case of chalk to the amount 
originally advised in making ‘fortified’ white bread. 

The growth of the six groups was not strikingly different. From 
weaning to the 115th day the only observation was that the groups 
with Medium B, weighed a little higher than those with high B,, 
and the groups with chalk weighed a little higher than those which 
got none. 

At about 115 days the rats were mature; and the real business of 
the research was concerned with what happened thereafter. It was 
concerned first with lactation, and the results in that regard may be 
very simply stated: the does, which got no extra vitamin and no 
chalk, proved the best nursing mothers. The weights of the litters in 
their first 23 days showed this, 

(During lactation all the does got an extra milk ration: without 
20 cc. of that the group VI litters could not be kept alive.) 


* B.M.J., 1943, vol. ii, p. 418. 
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But more important than weight was condition—and the occur- 
rence or not of convulsions. Now Chick (et al.) in 1940, Daniel (et al.) 
in 1942 and Patton (et al.) in 1944 have all described these convulsions 
and shown that they are due to shortage of Vitamin B, in the diet 
of the nursing-mother-rat. This member of the B complex known as 
pyridoxine, was in those three sets of experiments deliberately with- 
held ; so that its deficiency was known to be the cause of the convul- 
sions. But here, that is in Dr. Richards’ experiments, B, (pyridoxine) 
was not interfered with by the experimenter: these symptoms of its 
deficiency occurred because the B complex had been unbalanced. One 
of its members B, had been given in excess, and another of its mem- 
bers, B,, had thereby become proportionately deficient, though 
present in its original quantity. Chalk had aided and abetted this 
relative deficiency. 

One word more about these symptomatic convulsions. They were 
very severe—‘ characterized by frantic running about the cage, accom- 
panied by loud cries and convulsive seizures’ (Daniel). And fits and 
deaths are freely scattered over the charts of groups III, V, and VI. 

Still, that hardly proves the point that the cause was Bg (pyri- 
doxine) deficiency. A further test, on the principle that ‘the cure 
shows the disease’, was, however, conclusive. Dr. Richards repeated 
the breeding test with this difference: to half the does in groups III, 
V, and VI she gave a dose of pyridoxine from the date they littered. 
Amongst the litters of the does that received the B, (pyridoxine) 
there was none that had a fit, whilst amongst those of the does 
receiving no such supplement there were twenty-nine fits. 

Dr. Richards’ paper ends, as well it may, with a timely warning: 
that the results of the experiments emphasize the need for caution 
in any attempt to improve the diet of the starved populations of 
Europe by indiscriminate addition of large supplements of single 
synthetic B vitamins. And its perusal does not encourage approval 
of the addition of chalk and withdrawal of the vitaminic offals by 
the Ministry of Food from our nation’s bread. 


BAKING AND THE VITAMINS 


Throughout all our thoughts on feeding, the reader and I cannot 
fail to be impressed more than with any other thing by the value of 
freshness. The importance of not spoiling the integrity of the natural 
products, of maintaining the activity of the substances in food which 
favourably and with mercy direct the activity of human tissues, en- 
liven the nervous connections and dissolve away the clogging wastes : 
that has impressed itself upon us. I have mentioned incidentally the 

189 


FLOUR 


contempt expressed by Professor Levine for one who would by means 
of super-heated steam destroy the precious Vitamin B,. 

No doubt over-cooking is in fact responsible for our people suffer- 
ing grievous losses, seldom recognized, hardly ever even suspected, 
and sometimes, as in the case of the little deaf and dumb boy whom 
I have mentioned, coming to the edge of disaster before the simple 
cause obtruded itself upon our understandings. In that affair another 
vitamin was chiefly concerned. But let me return to that one which I 
have referred to in flour, aneurin or B,, which is heat-sensitive or 
thermo-labile. Does it survive baking in the loaf? To that question 
we must now address ourselves. . 

Of course the simple fact is that the vitamins, or some considerable 
part of them, do survive. They have been demonstrated again and 
again in whole-meal bread. Of course, too, though the outside of the 
loaf is browned by the conversion of starch to dextrin, that is toasted, 
the inside is exposed to nothing like the same heat. What is the pro- 
cess? Take for example the way of a country bakehouse with a coke 
oven. Suppose a sack of 85 per cent National flour is to be baked. 
It weighs 280 Ib., and will make about one hundred and ninety-six 
2-Ib. loaves. They are to be ‘tin’ loaves. The baker takes the tempera- 
ture of the flour, say 59° F. By that he knows that the water must be 
at least 102° F. He will need 16 gallons of water. Were he baking 
cottage loaves he would want quite a gallon less, and for white tin 
loaves, say, 154 gallons. 

His first two bucketfuls of water would be at 104° F. to allow for 
the cooling effect of the steel mixing bowl. The bucket holds 4 gallons, 
and in the first he dissolves 44 Ib. of salt. The flour having been put 
in the mixing bowl, he makes a hole in the heap and puts in the salt 
and water and then the rest of the water except the last half bucket- 
ful. The last two bucketsful are at 102° F. In the last half bucketful 
he mixes 3 lb. of yeast. If he has plenty of help to deal with the 
batches quickly he will use 34 1b. Then he starts the machine mixer, 
which does mechanically what the baker in his youth did with his 
own strong arms. The mixing takes from 20 to 30 minutes. Then the 
dough is left for 3 hours for the yeast to work. If it had been white 
flour he would have switched the mixer on after two hours for a 
run of 2 minutes to ‘knock the dough back’, which makes it rise 
better, when it would be left the final hour. ‘National’ works well 
without this. The dough for the loaves is then weighed, 2 lb. 4 oz. for 
each, and put in the tins in the oven. The temperature of the oven 
stands at 550° F., but in 10 minutes will have fallen to 500° F. After 
35 minutes he will begin to draw out the bread, and the last loaf may 
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_ have been in the oven 45 minutes. National bread must be handled 
gently and suffers more from blows than white, which has a rubber- 
like resiliency. Nor should National bread be wrapped or packed 
close with other loaves, but should stand on a wooden shelf touching 
nothing. 

It is said that the inside of the loaf never reaches boiling point. 
Perhaps it touches 200° F. When drawn from the oven the bread 
should be cooled as quickly as possible. When the inside temperature 
is down to 70° F. the development of the spores of ‘rope’, a pest the 
bran is supposed to carry from the soil, cannot occur. ‘Rope’ is 
the bad dream of bakers. But placed on a slatted airy shelf and not 
in contact with other loaves, whole-meal and National bread keep 
excellently. 

Domestic baking! should be similar to the baker’s. The quantities 
used might be 8 lb. National flour, 3 oz. each of salt and of yeast, 
dissolved, of course, separately, and added separately: the water to 
be luke-warm, below blood-heat. 

Five hundred degrees Fahrenheit, the temperature of the oven after 
the first 10 minutes. Even allowing for a less heat in the interior, that 
must be detrimental to the thermo-labile Vitamin B,. The effect of the 
heat, however, may be mitigated by the texture of the loaf. Consider 
that texture. The yeast has had three hours in which to ‘work’, living 
in the dough at the favourable temperature of 102° F., and subsisting 
on the sugar in the flour. The carbon dioxide which it has given off has 
formed the bubbles in the gluten of the flour and so created the 
sponge-structure of the loaf. The baking heat, coagulating the gluten, 
fixes the walls of the bubbles. That is the simple secret of the making 
of bread. Whether the loaf stands up well to the baking or settles 
down sadly with a collapse of many of the bubbles depends less on 
the skill of the baker than on the quality of the wheat. A ‘hard’ 
wheat is one that will yield a handsome loaf; a ‘soft’ wheat will 
produce one of close texture, flat and low with little aeration. Hun- 
garian wheat is the hardest, and its index of hardness is taken to be 
110, whilst the fine hard wheat of Canada is 100. English wheat in 
the past has mostly been about 60, and ‘Rivett’ wheat, the softest 
of all, is 20. This quality of hardness does not depend upon the 
amount of gluten; the very soft wheat may have plenty. It depends 
upon the salts in the grain. The Canadian ‘Red Fife’ wheat, notable 
for its hardness, has twice as much of phosphates as the soft English 
wheats, whilst they have much more chlorides and sulphates. The 
hard Hungarian seed planted here yielded as soft a wheat as any 


1 See Appendix II 
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native plant; it was the soil of Hungary that determined the 
hardness. 

‘Red Fife’, however, told the opposite story. Mr. Fife took from 
Scotland a parcel of Danzig wheat to Canada, and one of the resul- 
tant crops from this parcel became famous as ‘Red Fife’. Brought 
back and sown in England, ‘Red Fife’ yielded as hard a wheat as 
ever it did in Canada. It was in this case the plant and not the soil 
that determined the hardness. The crops were too poor in most 
places to make its use commercially practicable. Professor Biffen, 
therefore, crossed it with good-yielding softer English varieties, such 
as ‘Square-headed Master’ (I am not certain that that was actually 
selected), and there resulted a wheat as hard as “Red Fife’, and 
yielding a crop as heavy as the good English wheats. Thus *Bur- 
goyne’s Fife’ was born, to produce right hard wheat on English soil. 

But ‘Rivett’ wheat is not to be despised. Its stiff, bristly beard 
defends it against the sparrows. They always attack the edge of a 
wheat field, and if that be very small the birds enjoy the whole crop. 
But this bearded wheat, being defended, is thus the very thing for 
the smallholder, especially for the maintenance farmer who lives on 
his own product. For this soft wheat is excellent food and is in great 
demand also by biscuit makers, who do not require the sponge of 
leavened bread. 

I suspect it is the sponge structure, in the walls of which the par- 
ticles of starch and minute fragments of germ are embedded, which 
favours the preservation from heat destruction of some, indeed a 
good percentage, of the vitamins. 


192 


(piofxQ ‘Uoyo]ly asnoy] oy) 
Added AO NOUVA V ONILSVOU “AX 






ae 


ee 





+ 


- CHAPTER XIX 





The Starch Eater, the Gradient, 
and the Gorilla rm 





ty 
|b yee in their surgeries, both in country and in town, at almost 
every session receive complaints about flatulence. Sometimes that 
single symptom is the only one the patient mentions. One gathers an 
impression from numbers of patients that it is worse after tea than 
after dinner ; and, long years ago, I began to associate it with starch. 
This I found was by no means a brilliant or unique observation, for 
it was made also by very many who had no claim to be intelligent 
observers. But with me it was strengthened by an early incident. I 
was attending a girl with chlorosis, or to give it the English term, 
green sickness, a disease then as common as it is now rare. Its nature 
is that kind of anaemia in which the red blood-cells have too little 
colour, whilst on the other hand the fluid of the blood is too great 
in amount. It always occurred in young girls in the late ‘teens’ or 
early twenties. They were rather fat and very breathless. The canvas 
of the great Spanish painter, Goya, displays many of them. To-day 
chlorosis in a young girl is seldom seen. No doubt the 18-inch waist 
of those days may have had some responsibility. 

The patient was a maid-servant who had come under the super- 
vision of a village Gamp, a notable and intelligent woman. The girl 
shewed little improvement from my ministrations. One of her symp- 
toms was wind—flatulence to a degree that caused faintness. One 
day the Gamp said to me: “I’ve found out now about her! I’ve 
caught her!’ ‘At what?’ I asked. “She’s a starch-eater,’ she said. I 
confessed ignorance. She explained. She had occasion to see the 
girl’s clean linen in her bedroom chest of drawers and had found 
grains of starch among it, and, at the bottom, an opened packet. 
This seemed innocent enough to me; but the Gamp said ‘No!’ The 
girl was the victim of the starch-eating habit. She had taxed her with 
it and the girl had confessed. Girls, said the Gamp, at first eat starch 
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to make them look pale and interesting ; but then it becomes a habit 
with them and the consequences are serious. I was amazed at the 
girl’s recovery when the habit was discontinued; and I ruminated 
over the incident. ; 
Was not the frequency of the symptoms of dyspepsia after the tea 
meal related to its starchy character? This line of inquiry led me for 
many years to observe the effect of reducing starch in the diet, some- 
times with strikingly good results. The evidence for the view that 
starch is the villain of the piece was mainly clinical; and were I to 
make long catalogues of illustrative cases, their pictures would be so 
varied that all they would have in common would be this—that the 
reduction of starch relieved them. 
To try to arrive at some working hypothesis, it was necessary to 
review the factors of the problem. I first put down this: the power 
of digesting starch comes with the milk teeth. In infancy it is the last 
digestive power to come; in illness it is the first to go. Consider the 

_patient whose temperature is rising, or whose vitality is depressed by 
chill, by anxiety or by sorrow. Bread is like sawdust in his mouth. 
His sensations do not mislead him; for him, as for the infant, starch 
is not a food but a foreign body. 

The raw starch of cereals is likely to be less digestible than that 
which is boiled or toasted, that is to say than mucilage, such as 
porridge, or dextrinized starch such as thin toast; for in them the 
starch grains have been released from the microscopic envelopes (of 
a substance called aleurin) which contain them. Bread, a protein 
sponge, with unburst starch grains in its walls, requires to be dealt 
with by a well-functioning digestion, The moisture, the doughy 
physical condition and the protein frame-work of the sponge ward 
off or postpone the attack of digestive ferments. In short, I thought, 
sodden starch, other than mucilage, and sometimes eyen that, is a 
bad food for dyspeptics: it acts in a measure as a foreign body. Yet . 
it is widely employed. Bread and milk, comforting at bed-time like 
an internal poultice, has remained too long the staple of the sick. 
At first it is soothing, ‘does the patient good’, so he says. But 
in the small hours it is prone to ‘awake him in discomfort. It 
has cost much sleep, provoked many an anginal attack, delayed 
many a convalescence. Too often it turns the scale against re- 
covery. 

. Sir Clifford Allbutt wrote truly of the mistake of reliance on ‘the ~ 

light farinaceous pudding” as an invalid food : but bread is even more 

the offender—tice hath slain his thousands, but bread his ten- 

thousands. Sir Robert McCarrison has shown that in the district of 
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India of which tapioca is the staple food peptic ulcer is commoner 
than in any other. That district is Travancore and it is estimated that 
30 per cent of its people suffer from peptic ulcer. The ordinary diet 
of the Travancore people, with its high proportion of tapioca, was 
the subject of one of Sir Robert’s most famous experiments: of the 
large number of experimental rats which he kept he fed a few upon 
the normal diet of the people of Travancore. Within three months 
30 per cent of those few were suffering from peptic ulcer. Cassava 
in the Gold Coast, where it is also a staple food, has a similar evil 
reputation. Both these, however, are derived from roots (as is arrow- 
root) and the damage cassava does is believed by some authorities 
to be attributable to minute traces of prussic acid, which certainly is 
not present in the grain foods. 

In this country there can be no doubt that bread-and-milk has 
been a very evil element in the dietetics of the sick. So has rice, the 
innocent conventional rice pudding (and it never seems to have 
occurred to anyone, from Victorian days till now, to make it of 
husked rice: no, rice pudding means white rice pudding and the 
other is not even thought of). The reason for all the detrimental and 
even dangerous symptoms which I had come to associate with starchy 
invalid foods was, I thought, that under circumstances of illness 
starch was unsuitable food in any but modified forms, or in any great 
quantity ; and I was strengthened in that belief by the patients being 
very much better without it. But I gradually came to realize when 
Sir Gowland Hopkins’s discovery of Vitamin B in 1912 began to 
permeate practice, that there was another factor in the problem, a 
- factor which those who milled the white flour and the rice had robbed 
them of. Long before then, in 1902, Dr. Williams of Liverpool, in 
the course of a long walk we had taken together, had told me of the 
researches of some young Frenchman, who had died almost as soon 
as he had published them, in which he had discovered that the offals 
of grain—the grain with which he worked particularly was oats— 
contained an accessory food factor which was exceedingly beneficial 
in the utilization of starch by the body. Dr. Williams had also told 
me that the famous dietitian, Van Noorden, laid great stress on this 
accessory food factor in the treatment of diabetes, allowing, after a 
day on only eggs and vegetables, an oatmeal day, to be followed the 
third day by a more varied diet. I cannot say that at that time, before 
insulin, my diabetics did very wonderfully well with their sequence 
of the egg-vegetable day (Gemuse-Eie-Tag), the oatmeal day and 
full day; but that walk and talk had interested me in the value of 
offals. I began to think that whole-meal, which had always seemed 
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to me to be a normal kind of food, had probably some special value 
which was on the eve of disclosure. 

Well, ten years later Sir Gowland Hopkins disclosed it. But the 
millers continued to act in the way that paid them well. White bread 
continued in full swing at hospitals and in the refreshments at meet- 
ings of learned societies and of doctors. This was thoughtless bad 
example amounting to action against knowledge, to the detriment of 
our people, to the damage of children’s teeth and to the filling of 
hospital beds with cases of appendicitis. Things went on as if Hopkins 
had never lived. 

Let us think of the form of food as well as its chemical qualities. 
Much depends on whether it be such as compels chewing, crisp 
enough ; also whether it be miscible enough to excite the saliva and 
become saturated with it, as doughy bread will not. The saliva con- 
tains the ferment (ptyalin) which will digest a little starch in the 
mouth. When I gave Nursing Lectures I used to send one of the girls 
outside with a plate on which there was a teaspoonful of starch, and 
also with two test tubes. She was directed to spit out some saliva 
into one test tube, and then to chew the starch very thoroughly and 
reject it into the other test tube. I had further test tubes on the lecture 
table containing the ordinary bright blue Fehling’s solution, a familiar 
preparation of copper which when boiled with some glucose turns 
bright orange. It is a most dramatic test. I then boiled a little of the 
blue solution and added to it some starch water; nothing happened 
except a dirty mess. I then boiled up a little of the young lady’s saliva 
and tested that with the Fehling ; nothing happened. Finally, taking 
the tube in which was the mixture of starch and saliva, I boiled that 
and added to it some fresh boiling blue solution. At once the bright 
orange colour was seen, with expressions of surprise by the interested 
audience. After that they believed there was something in saliva 
which turned starch into sugar, in fact digested the starch. This fact 
deserves to be known and to influence habit, for because of it there 
is more importance in the chewing of starchy foods, which, as the 
reader will see, are partly digested in the mouth, than even in 
the traditional Gladstonian advice to chew your meat thirty-two 
times. 

The digestive organs form one connected whole, mouth, gullet 
stomach, small gut, great gut, and its next to last loop, which is called 
from the Greek letter Sigma, S. A trace of starch digested in the 
mouth starts a cycle of events—sends harbingers via the blood to 
herald the arrival of food in the suite of chambers through which it 
must pass. The appetite grows by what it feeds on. It does so because 
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chemical messengers (hormones) and nervous impulses, starting 
above, prepare the digestive glands below. 

The saliva brings its ferment to bear on the starch in the mouth, 
in the brief passage through the gullet, or in the upper part of the 
stomach. For in health—it is now familiar— the upper two-thirds of 
the stomach, funnel-shaped, may hold up food for as much as 
twenty minutes. 

Now the saliva is alkaline and its ferment will only work in alkaline 
surroundings. Though the juice of the stomach contains hydrochloric 
acid, that may not at first reach this freshly received food, which will 
stay alkaline as it entered. The German Gritzner years ago fed rats 
with differently coloured foods, which showed that the food first 
eaten formed the lower and outer layer of the mass in the stomach ; 
and this layer was acid, whilst the last part of the meal formed the 
inner and upper layer of the mass and remained alkaline. The food 
was arranged, in other words, in consecutive layers like an onion. 
Another observer, Optiz, remarks that when the innermost mass has 
been completely acidified the action of the ferment received from the 
mouth (ptyalin) ceases. Then the ferment supplied by the stomach, 
pepsin, begins to take effect: it is mixed with the hydrochloric acid 
in which association alone it will attack and digest the protein food. 

Now the upper end of the stomach has been compared to a hopper 
to feed the food into the lower part which churns it and has been com- 
pared to a mill. Once when I was inspecting a slaughter-house, the 
butcher showed me two hair balls taken from the stomach of a pig. 
As the reader is of course aware, the hodge or stomach of a pig is 
very like a human stomach, a bag narrower at the exit end. In the 
human the wide upper end bulges out into a dome to the left, and 
receives the gullet on the right. The stomach commonly sags, so that 
its two-chamber structure is emphasized. The upper, funnel-shaped, 
is separated from the lower by a waist; the lower is J-shaped, the 
finish of the J being slung to a fixed point. It is singular that this 
discovery of shape, for which we have to thank the X-rays, seems to 
have been recognized in the East centuries ago. I have seen a Japanese 
ivory netsuke shewing this clearly. On a single ivory button, less 
than the size of a mandarin orange, were carved the organs of the 
chest and abdomen with the J-shaped stomach the most obvious 
feature. The independence of action of the two halves of the stomach 
is illustrated by the two hair balls which the butcher showed me. Some 
pigs have the habit of licking each other, and numbers of bristles 
are swallowed by them, and the J-shaped lower half of the stomach, 
churning them round and round and acting as a mill, not very un- 
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commonly makes them into a ball; but in the pig in question not 
only the mill but the hopper produced a ball. The balls were well 
made, quite separate, and about the same size. I thought at the time 
that they formed an accidental demonstration of the reality of two 
functioning chambers in the stomach. I replaced them in the positions 
that they had occupied, and they fitted beautifully. 

I have spoken so far of the ferment of the mouth dealing with 
starch, and continuing its work when the mass is swallowed into the 
hopper of the stomach, and till the hydrochloric acid stops the work 
in the lower J-shaped part or mill. The stomach juice itself has no 
effect on starch. Unmixed starch, as Pavloff shewed, passes through 
a dog’s stomach quickly, in 14 hours or-less. White bread is said to 
pass more slowly than brown. 

Two causes commonly delay quick transit of starch through the 
stomach, one pathological, the other normal. The pathological cause 
is a slimy gastritis! I suppose it is generally thought of as being caused 
by a chill or by some catarrhal infection. When it is acute, sometimes 
the same little blister-like sores occur on the lips which are commonly 
attributed to chill or cold. The stomach upset is no doubt due to 
infection. Starchy food aggravates the symptoms, except it be taken 
as mucilage, such as porridge, and then only in small quantities. 
Undigested raw starch may actasa foreign body, not merely aggravat- 
ing the gastritis but in a sense, and in larger amounts, causing it: 
thus a foreign body will cause any part of the digestive tube with 
which it comes in contact to produce a flow of digestive fluid ‘after 
his kind’. That is, the stomach will produce its acid juice; the small 
gut its alkaline juice. Continued mechanical irritation, however—so 
the physiologists tell us—is followed by a change. The normal juice 
no longer flows, but instead there issues mucus. The mucus thus 
called out to protect, no doubt, the organ from irritation, may remain 
to hamper its normal function. So if slimy gastritis cause delay of 
starch in the stomach, delay of starch in the stomach will in turn 
cause slimy gastritis. It were best then to cut starch out of the diet for 
a time; and it is in fact true that starch is found to cause an aggrava- 
tion of symptoms. While such meals as an apple grated with milk, 
or an orange and a grapefruit cut up and covered with milk, in 
which case a flocculent curd at once forms, a favourable first stage 
of the digestion of milk—such meals are well borne. The more robust 
may take grilled meat and a salad, or a poached egg on spinach. In 
the vegetables named the amount of starch is negligible (24 per cent 
of available starch). The texture of them, the cellulose, would at first 


* Schleimige gastritis described by Ewald. 
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sight seem more likely to irritate than, say, a chewed cream cracker ; 
but experience shews that in the common sort of dyspepsia the reverse 
is the case. 

Though this fact about green vegetables is well known to medicine, 
it is very little spoken of and commands little interest. Beaumont, a 
surgeon in the American Army, was called to attend a trapper, Alexis 
St. Martin, when in some drunken brawl he was accidentally shot 
in the stomach. This was in 1833. The man lived, but the wound 
failed to heal. Beaumont, who took him into his personal service, 
was able for years to observe what went on in this organ, so marvel- 
lously disclosed for its interior inspection. ‘Crude vegetables, by 
some law of the animal economy not well understood, are allowed,’ 
he wrote, ‘even when the stomach is in a healthy state, sometimes to’ 
pass the pyloric orifice’ (the narrow exit of the stomach at the tip 
of the J) ‘while other food is retained there to receive the solvent 
action of the gastric juice.’ 

In contrasting the several fates of green leaves and starch I have 
digressed and must retrace my steps to the second cause of the delay 
of starch in the stomach, the normal cause. This is well known to 
physiology ; but clinically, I mean in our common medical practice, 
we do not seem to make much use of it. As a rule for guidance it is 
little observed. For that reason it may be permissible to remind the 
reader of it. This second cause is when starch is taken with flesh 
meat. It would be absurd to suggest that this is necessarily an evil 
habit: a practice so universal could hardly be that; but, without 
arguments, let us consider the facts. 

Pavloff made pets of the dogs on whom he had operated. He 
operated by making the kind of wound which Alexis St. Martin 
had. But there was a world of difference between that cruel musket- 
ball, fired in a drunken orgy, and the delicate instrumentation of 
Pavloff. He is said to have been a magician with knife and needle. 
The operation resulted, as did the wound in the case of the trapper, 
in the formation of a ‘mouth into the stomach” straight through the 
abdominal wall (gastrostomy). He kindly entreated these dogs for 
years. They lived with him, his wife, and daughter in his Saint Peters- 
burg flat. He was able to deduce the following data. Minced meat, 
fed to a dog, would be digested in 4 to 44 hours. Starch alone was 
passed on in a much shorter time; but when the minced meat was 
mixed with the starch, invariably there was delay—protracted delay. 
Instead of 4 or 44 hours, it would be 8 hours before the food left the 
stomach. 

It will be obvious to the reader that it will not be necessary for him 
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to make a rule to avoid the mixture of carbo-hydrates and meat in all 
circumstances. Such a mixture for the very reason of the delay it 
results in may satisfy the appetite for eight full hours. Thus a pork 
pie is a typical stay-stomach, as the late Lord Rutherford, in his 
protracted preoccupations, found it to be. But also, in cases of im- 
perfect health, it is typically provocative of disorder. 

Consider the general principle. Delay in one section of the line 
tends towards delay all along the line. The somewhat startling con- 
clusion flows from this, that meals of a mixed character, such as 
meat and bread, may favour constipation; whereas meat and salad 
at one meal, and starchy food such as bread—of course with butter— 
at a separate meal, have no such effect. To answer an often-asked 
question : salad, of course, may be taken with any meal. I think it 
would be very misleading to erect upon such a fact of physiology as 
the delay caused by mixing starch and meat a law of the Medes and 
Persians that even people in good health should never eat a ham sand- 
wich, and should for ever forswear the national beef and Yorkshire 
pudding; but I think an athlete would prefer to run his mile after 
such an excellent meal as poulade roti aux cressons than after one of 
the satisfying, but heavy, preludes to Sunday afternoon’s somnolence. 
Of course, the athlete would have, by choice, neither meal before his 
exertion; but I make the point that it would be wise, if a meal be 
then taken, to follow the Pavloff rule. 

I spoke of delay ‘all along the line’, which brings me to the concep- 
tion of a gradient in the digestive tract. We owe the word and the 
conception of a gradient in digestion to a great American student, 
Alvarez, who worked in the laboratory of Cannon, the Bostonian 
physiologist. The word ‘gradient’ naturally suggests ‘railways’, but 
as that is an analogy too limited upon which to base a notion of 
Alvarez’s great idea, I will venture on another analogy. The digestive 
tract, that is mouth, stomach, intestines, and all, mi ght be compared 
to a municipal refuse destructor, of the kind that ten years ago was 
thought to be the last word in practical municipal administration, but 
is now known to be a wasteful affair. But I think it is still in use and 
its demerits do not in the least spoil its value as my analogy for the 
digestive tract. Rubbish lorries shoot their contents into a pit, whence 
the rubbish is taken, a few hundredweights at a time, and flung 
through a window into a hopper. The hopper feeds it to a mill which 
churns out the dust, and the stuff is then delivered to a wide endless 
belt with transverse ridges. Beside the belt stand men, ‘pickers’, 
who seize upon the passing ‘tats’, rags, bones, tins, and other objects 
of value. These are sorted into shoots and salved. Freed from these, 
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the rubbish is shovelled into a destructor furnace, of which it forms 
the only fuel. Finally the clinker drawn from the furnace is mixed 
with cement, and cast into concrete paving stones. 

I think the reader will admit the analogy, even to the hopper and 
mill of the stomach, and the little ridges on the lining of the duo- 
denum. 

The gradient in the organs of digestion then, is an orderly and pur- 
poseful progression in one direction. It is a progression of movement 
certainly, appropriate movement, ripples, deep furrows, twisting, 
tilting, segmentation (which means dividing up like a sausage, only 
that waists are smoothed out every few minutes and new waists 
appear in what was the middle of the sausage). Then there is large- 
scale movement, due to a great length of the digestive organs being 
almost suddenly reduced to a much shorter thicker walled compart- 
ment. This, when it affects some two feet of the great gut is called 
‘mass peristalsis’. It occurs strikingly after a meal, and if you are 
watching with the X-rays, it is sometimes possible to see the refuse 
of some previous meal, taken perhaps nine hours before, carried, I 
had almost said thrown, many inches up and across the abdomen. 
Half a pound or so of material is transferred that distance entirely 
without the consciousness of the subject himself. This, as I say, 
occurs after a meal, perhaps ten minutes or more. It is not an isolated 
occurrence: lower in the large gut, corresponding movements are 
being made in harmony with it. The signal for this movement appears 
to be given by the stomach when a meal, say breakfast, enters it. 
Exactly how it is given is not known with precision. It is certainly 
conveyed by nervous channels; it is also probably conveyed by 
chemical channels through the blood. The message from the stomach 
to the great bowel (gastro-colic-reflex) occurs then after a meal. It is 
important to bear this in mind when I refer, in a few minutes, to the 
final duties of the digestive organs. 

Alvarez’s conception of a gradient includes all the series of chemi- 
cal and digestive changes and activities which work in association 
with the movements of the gut. What is the liaison officer of this 
wonderful train of events? How is control exercised? When the seg- 
mentation, which I have described in an imaginary link of sausages, 
occurs, why should not the food move upwards equally as well as 
downwards? Sir Arthur Keith, who was for many years the guardian 
of John Hunter’s famous museum in Lincoln’s Inn Fields, had useful 
thoughts as to this. Just as a muscle of the heart starts its own move- 
ments, so, he thought, the muscle of a certain point in the gut might 
do so. One may chloroform and kill a tortoise and take out his heart 
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still beating, and keep it in a watch-glass of salt and water, free from 
draughts. For as much as a fortnight it will go on beating. Its nerves 
are gone. It has no control from another place, but it orginates its 
own movements. It does so in a strip of muscle between the upper 
and lower halves of the heart. This bit of muscle is old-fashioned ; 
it both thinks and acts for itself. It is like the general practitioner, less 
common now in our own countryside than formerly, still common in 
Australia, who will mix your bottle of medicine or remove your 
appendix, or X-ray your fractured skull without the aid of any 
specialist. Rather he is all specialists in one, up to a point, and he 
knows that point, and is careful and conscientious not to exceed it. 
Such is the little strip of muscle in the heart; and Sir Arthur Keith 
thought that there was another piece of primitive contractile tissue, 
a pace-maker, in the wall of the stomach at the upper end. Such bits 
of primitive tissue which originate—that is the point—originate the 
movements of organs, such as the heart (sino-auricular-node) and 
these bits at the top of the stomach, are relics of a time when the 
whole of an animal was capable of every function, movement, pre- 
hension, swallowing, digestion. This is true of the amoeba to-day. 

I have mentioned the analogy of the general practitioner who prides 
himself upon keeping his knowledge and skill fit and up to date, so 
that he can either perform any ordinary service for his patient or 
initiate any extraordinary service which his practised sagacity sees 
to be necessary. There are still some left in England, particularly in 
country districts, who regard their duties under the first head as the 
rule whilst those under the second are exceptional, but by the non- 
medical controllers of medical affairs in Whitehall they are looked 
upon askance, and not as examples to be encouraged. But in the 
tissues of the body certain fragments and spots are fated to retain 
their primitive, many-functional duty. They have the duty of deciding 
when movement is to start, and of Starting it, and of setting it going all 
along the line of other muscles, which having no independence of 
their own, look to it for their orders. This matter must be examined a 
little more closely. Whether the eye, with or without a microscope, 
can or cannot distinguish the tissue which has this power of deciding 
upon, and originating, movement is uncertain. 

But this is true—that fragments of tissue, isolated from the lesser 
curvature of a frog’s stomach, near its upper end, when floating in 
salt and water, shewed a far greater rhythm of movement than frag- 
ments of other parts of the organ. Yet, on the contrary, when 
Alvarez cut this part right out of a frog’s stomach, still the waves of 
movement continued to travel normally. It is, of course, known for 
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certain that control of the movement of the gut and stomach is 
partially conveyed by their nervous network; but it seems equally 
certain that, in addition, there is a considerable amount of autonomy 
and that pace-makership is a function of the spot of which I have 
spoken, namely the upper end of the lesser curvature of the stomach. 
There are also other pace-makers in the digestive organs. Most of the 
waves that reach the narrow exit of the stomach finish there. At that 
spot there must be another pace-maker which originates a new 
series of waves. At the valve between the small gut and the great gut 
there is yet another, and there are still others elsewhere—spots of 
movement-initiating tissue in which the duties of nerve and muscle 






Ctenophore 


are still united. The network of nerves about the gut (Auerbach’s 
plexus) may be a liaison officer, but these are capable of direct action. 

The pace-makers of the little swimming jelly-fish, the ctenophora, 
were the subject of an interesting study by Child. These creatures, 
as their name implies, have several rows of swimming plates, several 
banks of oars, so to speak. The control is vested in a pace-maker. 
From it waves of movement ripple along the rows of swimming plates, 
causing the creature to progress. How is the gradient of movement, 
in other words, the wave of beating of the swimming plates, con- 
trolled? There is good reason to reply, by nervous connections. But 
that is not all. One ctenophore, the strap-like Cestus (Venus’s girdle) 
is often broken by the waves. When taken by the surface tow-net, 
the gentlest handling is needed ie is to be saved intact. When it 

20 


THE STARCH EATER 


is broken a fragment tends to form a ring with a gap, as in a bracelet. 
The waves of movement, once started, are brought up short at the 
gap—till it is reduced to a certain size, about a centimetre ; then they 
jump the gap and travel along the other side as if there had been 
physical continuity. Such electrical spread, if that be the nature of 
the influence that passes, may still play a minor but subtle part in 
the gradients of higher organisms. 

Child, experimenting with another kind of ctenophore, found that 
a trace of cyanide of potash, dissolved in the water, caused the 
creature to swim backwards. The explanation is that all parts of the 
combs of swimming plates have autonomy of movement; but the 
pace-maker is in general control. This part, this pace-maker, is not 
only more highly specialized : it is also specially sensitive. A trace of 
cyanide which does not hurt the rest of the tract, puts it out of action. 
The other parts gain ascendancy and the gradient is reversed. Any- 
how, that was Child’s idea; though it seems to me that when the 
Prime Minister was put out of action, a Committee of Public Safety 
took over and backed the little creature into safer waters! 

Alvarez is of opinion that the pace-makers of the digestive tract 
are subtly sensitive to chemical and toxic influences. When these 
influences weaken the control of the pace-makers, the gradient is 
‘flattened’, or even ‘reversed’. The terms are derived from the mental 
picture of a truck rolling down an alterable incline. 

Of course, flattening of the gradient, in the bowel, means sluggish- 
ness or stagnation. Reversal of the gradient means either vomiting 
or colic and abdominal distress, according to the part affected. The 
colic is supposed to occur when a downward gradient movement 
meets an upward gradient movement. This may occur anywhere in 
the gut, though tradition locates its site to the great festoon of large 
gut, or colon, which spans the middle of the belly horizontally—a 
pain none will have escaped. 

A meal thrown into the stomach steepens the gradient. That 
explains much. Everybody must have noticed that when in a state of 
fatigue he has barely started upon an inviting meal, he already feels 
better, long before any great amount of food can have been digested 
and carried to his circulation. The charm of the early morning cup 
of tea is due just to this, that it steepens the gradient. As the effects 
of a meal pass off, the gradient gradually sinks. If the reader will 
pardon a somewhat dismal dyspeptic heptarchy which Austin Flint, 
in correct language, has described, here it is: ‘A sense of oppres- 
sion” where peristalsis (I have explained that word) moving upwards 
meets a locked opening (sphincter) above. 
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Then “various uncomfortable sensations referred to the abdomen’ 
are attributable to reversed peristalsis in the small intestine, 

Flint’s next horrid example is ‘exercise of the mental faculties im- 
peded’. A loaded large intestine; haemorrhoidal and other veins 
hindered and engorged thereby; a consequent disturbance of the 
balance of pressures which Hilton, long ago, shewed exists, between 
the water in which the brain and spinal cord float in the skull and 
backbone (cerebro-spinal fluid) and venous blood—do not these 
explain that symptom? 

The next symptom is ‘disinclination to physical exertion’. I used 
to think that the starch-plus-meat meal, meaning potatoes, meat, 
Yorkshire pudding and rice pudding, causing delay or temporary 
holding up in the stomach, which it is true is a familiar prelude toa 
drowsy afternoon, was the natural explanation of this. But though 
there may be truth in that, two remarks fall to be made; present 
times seldom afford these generous Victorian midday meals; and it 
would be ridiculous to limit so vague a symptom to so precise a cause. 

Flint’s three other items are simply results flowing from the first 
four. They are psychic results and though they need not detain us, I 
will state them. 

“Spirits depressed.’ 

‘Mind is inclined to gloomy foreboding, in some cases intense 
wretchedness.’ 

Flint’s further observation is equally illuminated by the gradient 
conception (which was published, of course, long after his time). 
He observes : 

“The appetite good or craving. Nutrition and muscular power may 
be good.’ 

Elsewhere he says, ‘patients are tormented by a craving for food 
which they dare not take lest it do them harm’. The craving is because 
the gradient requires to be steepened. Constipation and stagnation 
have flattened it. Food will steepen it. Hence excessive food is often 
taken; the explanation of ‘false appetite’ (to use the old Gamp’s 
term) is revealed. 

But it may be objected that there is nothing unhealthy about a 
hearty meal, nothing ‘unphysiological’. A stomach is quietest when 
it is full, as Aristotle knew; a full stomach and an empty rectum are 
associated with placid subjective symptoms, with comfort and a 
sense of well-being. On the other hand X-rays have shown that 
certain peculiar pains are associated with late results of dyspepsia. 
Those late results are gastric or duodenal ulcer, or peptic ulcer, to 

1 Rest and Pain. 
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use a term which includes them both. These peculiar pains are called 
hunger pains because they come on one or more hours after food, 
and are relieved by food. They result from active movements of the 
stomach, or at any rate are often associated with them. 

This brings me to the point that the quality of the food in these 
difficult cases is of the first importance. I here deal, not with how 
the food is grown—that will come later—but merely with its kind. 
Filling of a stomach to satiety with bread, containing 60 to 70 per 
cent of nourishment offers a very different problem to the digestive 
tract from that presented by an equal filling with some grilled meat 
and a generous salad. The salad will contain thirty times less starch 
than an equal bulk of bread. It affords a satisfactory bulk and the 
same consequent tranquillity, without redundant nourishment. Re- 
dundant nourishment involves labours to come, heavy digestive 
labours. When a diabetic is first put on a starch-reduced diet, with 
ample greens, he is often agreeably surprised that he loses a long- 
established dyspepsia. On the other hand, food rich in starch not 
only involves heavy labours to come; it has a prompt effect. A 
starchy meal eaten incautiously by a subject of amylaceous (starchy) 
dyspepsia, may cause symptoms almost at once. The reason for this _ 
was for years difficult to interpret. But may not the gradient theory — 
explain it? May not the pace-maker, situated as it is at the top of the 
gastric canal, perhaps posted there to sample each food arrival, have 
become sensitized to starch? If so the gradient would at once be © 
flattened. This, in my submission, is a sound working hypothesis to 
explain the symptom. 

To return to the meal composed of grilled meat and salad: add 
fruit to it and you have a diet resembling that of primitive man; man — 
the hunter who preceded man the grower of grain. Reflecting on this 
I wrote to Sir Chalmers Mitchell, the then Secretary of the Zoological 
Society, and inquired about the diet of monkeys and anthropoid 
apes. This was his reply : ‘There is no doubt whatever that a number 
of the smaller monkeys—especially the South American ones—eat 
grubs, insects, and so forth in preference to vegetable food. Some of 
the larger old-world baboons have been known in our gardens to 
catch, kill, and eat small birds like sparrows, and some of the grey 
squirrels which are loose in the gardens. I should say, however, that 
including the anthropoid apes, the great majority of old-world 
monkeys are vegetable feeders. . . .” ‘Where I think people have gone 
wrong,’ Sir Chalmers continued, ‘is by feeding them too much on 
carefully prepared food, such as bread and cereals, and on cultivated 
fruit. I have no doubt but that in a wild condition they live very 
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largely upon very rough vegetable food—shoots, roots, bark, coarse 
leaves, and so forth, and that they only occasionally have a chance 
of raiding gardens or plantations for cultivated fruit.’ 

This condemnation of too much carefully prepared food, such as 
bread and cereals, for monkeys, was of special interest to me, as the 
conclusion was being forced upon me that in the feeding of human 
beings, excess of these elements was responsible for the common- 
ness of dyspepsia. I now know that this is so, nevertheless, my diag- 
nosis was partly incomplete and partly incorrect. It was incomplete 
because the damage done by excessive starch was not the only trouble. 
True, unsupported by the other natural elements in the grain, it was 
difficult for the digestive organs to handle. True it clogged up heart 
and nerves by its undissolved waste products. But beyond all this the 
diagnosis was incomplete. If one may use the expression with rever- 
ence, ‘Man doth not live by bread alone’; as some of my patients 
were trying to do. A little elementary comparative anatomy may help 
us. I would merely point out that the digestive organs of a man, in 
form and original function, are almost exactly the same as those of 
an anthropoid ape, say, of a gorilla. A gorilla could not live for long 
on a diet of white bread, buns, and biscuits. He would soon be 
gathered to his fathers and his passage would be a very uneasy one. 
His powerful stomach, accustomed to great quantities of young 
bamboo shoots, would find an equal weight of bread unendurable. 
Yet his stomach works best and is most comfortable when it is full. 


_ Does not this contain a lesson for us? It will at once be objected that 


our refined lives cannot subsist upon the trash upon which an ape 
may flourish. I would pass by the retort that the young bamboo 
shoots! are the latest recherché additions to the interesting cuisine of 
the Soho Chinese restaurants. The objection will be made that at best 
young green vegetables contain a very minute percentage of nourish- 
ment, perhaps 2 or 3 per cent of available starch, and still less protein. 
It is upon these that the ape lives and it is with these that his stomach 
is constructed to deal ; and as our internal organs are identical in form 
and powers, there is no doubt that primitively we were prepared to 
deal with similar food. I do not suppose for a moment that gorilla 
or man was ever entirely limited to salads, but that they formed, and 
for both species should now form, a portion of the diet, cannot be 
doubted. 

In Escoffier’s great book on modern cookery, the seventeenth 
chapter out of his twenty-three is headed ‘Roasts and Salads’. I 
would draw attention to that interesting association, /es rotis et les 

1 Invaluable to our men behind the enemy lines in Burma. 
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salades. He gives no theoretical explanation why the two items should 
be associated, contenting himself with the practical direction that 
salads are of two kinds, simple and compound. Simple or raw salads 
always accompany hot roasts; compound salads, which generally 
consist of cooked vegetables, accompany cold roasts. He is so 
authoritative a master that I should like to quote further his very 
words on this practical association : ‘As a rule the roast ought not to 
wait. It ought to leave the spit or oven in order to be served. All 
roasts should be placed on very hot dishes, slightly besprinkled with 
fresh butter, and surrounded by bunches of watercress.’ It is true 
that after this the distinguished chef, no doubt as a concession to the 
strange islanders who profit by his services, adds: ‘this is optional’. 

My reason for stressing all this, which may savour of quaint ritual, 
is because it is obvious that meat in the simplest form is one of the 
two most ancient and primitive kinds of food, while salad is the other. 
The mind turns naturally to the baboons in the Gardens catching and 
eating wild birds and grey squirrels, a diet to which their leaves and 
vegetable shoots form a garnish, indeed more than a garnish, a very 
considerable addition. Primitive man, with his stone axe and flint- 
headed arrow, must have subsisted, if we can attribute elegance to 
his rough fare, upon meat and salads. The number of persons in a 
given area whom such a diet would sustain was strictly limited. One 
can understand the jealousy of the feudal overlords for any infringe- 
ment of their forest rights; a feudal or forest chase was sacrosanct. 
You killed the king’s deer at the peril of your life. This was a survival 
of much earlier necessities. A primitive man, knowing the limitations 
of the game population of his hunting grounds would, we must 
imagine, do battle with any intruder into them. In India they say, 
‘every hill has its tiger’: there is not game enough for a second tiger 
family upon it. Sir Arthur Keith has enunciated the doctrine that 
corn-growing was the necessary foundation upon which civilization 
was based. Obviously, growing grain and threshing out its seeds for 
food was a very elaborate and artificial step in the history of man- 
kind. Indeed the stomachs of neither man nor animals are particularly 
adapted by natural conformation and function to deal with grain in 
quantity. What would be eaten prior to the cultivation of cereals 
would be very small in amount, and always mixed with much veget- 
able food of the leafy kind. 

I think it is very necessary in our thoughts on feeding, both of 
man and animals, to recognize that it is only by the skill of the 
farmer in growing plenteous grain that it has been possible for the 
earth to sustain her millions, and for people to live in numbers so 
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close together that civilization, with all its arts and sciences, has 
developed. One hill does not now sustain only one family. Just as the 
skilled cultivator is able to feed mankind with grain, so do the other 
followers of Cain, the skilful gardeners, bring about increase in the 
hardly less necessary herb of the field. The gorillas in the high 
Central African mountains, tiring of their diet of bamboo shoots, 
descend in the season into the deep upland valleys and gorge them- 
selves on wild celery. The bears come down from the Lebanon in 
April and indulge their proverbial sweet-tooth on wild strawberries, 
on which they get fat. 

Fruit is, indeed, a natural and primitive accompaniment to meat. 
Anyone who has enjoyed the shoulder of a kid and a bowl of wild 
strawberries in a primitive ¢rattoria in Southern Italy will understand 
what I mean. 

Sir Edwin Ray Lankester used to say that the history of the indi- 
vidual repeats the history of the race, or as he put it, ontogeny 
repeats phylogeny, which means the same thing. And the history of 
eating appears to have practical association with the present use of 
food. The wild diets of the early days, meat, salads, and fruit, sort 
well together. I would not dream of forbidding the use of meat and 
bread at one and the same meal; there are circumstances in which it 
is very desirable, as we have seen. But Pavloff’s dogs shewed how it 
delays the digestive gradient, and though that may not always be a 
disadvantage, it is certainly so sometimes. I hear there is a famous 
dietitian who goes so far as to forbid the association of protein and 
carbo-hydrate. In that I cannot follow him. What about peas which 
are half one and half the other? Nevertheless it is well to bear in mind 
this: the ancient history of feeding is the justification of Escoffier in 
associating roasts with salads and game with fruit. 
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CHAPTER XX 


The regimen of Salerno. Herons don’t 
eat sardines. The cow and the calf 


I. my youth it fell to my duty to attend a certain lecture punctili- 
ously at 9 a.m. upon several mornings a week. When we were seated, 
the lecturer entered ceremoniously and, when he had arranged his 
manuscript on his desk, he began: ‘Gentlemen, I propose this morn- 
ing’—but he seldom got further than this before he took out a neatly 
laundered handkerchief which he shook from its pristine folds, and 
blew his nose. He seldom in the course of a lecture blew it a second 
time, the only other evidence in favour of the opinion that he had a 
cold being that once or twice he sneezed. But of cold and handker- 
chief we saw nothing more throughout the lecture. If the reader will 
cast his mind back to the gradient, of which I have spoken only too 
much, he will see that the good man, coming fresh from breakfast, 
was influenced by it and that this curious detailed observation fell 
into its place as an evidence of progress of the events in his digestive 
tract. Now to justify this embarrassing statement. 

In the middle of the last chapter we left the gradient at the moment 
of the gastro-colic reflex, that is to say, when a long length of the 
great gut, by a sudden contraction and thickening, so as to become 
a shorter length, had transferred upwards and then half across the 
abdomen a considerable mass of material; we then noted that a 
corresponding movement took place at the same time further down 
the line, in other words, the contents were prepared for evacuation. 

Now turn your mind to the conditions on the shores of the Mediter- 
ranean, on the islandfof Cos, and elsewhere in the Greek Archipelago 
2,400 years ago. The great doctors, the fathers of medicine, were 
writing the classics upon which, at the Revival of Learning, Linacre 
refounded the Oxford School of Medicine. There in Oxford, in 
Queen Elizabeth’s day, the words of the Greek masters were regarded 
with almost religious veneration ; so that, if Hippocrates spoke in a 
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manner which suggested that a single daily action was normal, well 
then it was taken as normal: and that notion has pervaded medical 
thought ever since, incorrectly. Yet Hippocrates in his time was right. 
For instance, he may say that if a man eat one dinner daily then so 
and so; but if perchance he take another in a different part of the 
day, then 

It is quite evident from such remarks that he was speaking of the 
common habits of the people amongst whom he lived. There was one 
substantial meal, but none other of account. That meal would steepen 
the gradient, which would be followed by the filling of the last length 
of the digestive organs, and thereafter an evacuation would occur on 
the first occasion convenient. 

But when we carried the doctrines applicable to the moderate and 
austere normal life of the Middle East, without change or under- 
standing, into our own land of frost and snow, of heavily laden 
tables, and of ‘good living’, a state of society in which the Earl and 
Countess rose at 6 a.m. and breakfasted on herrings and a black 
jack of ale, a 3 o’clock dinner was a prolonged feast, and supper 
was represented by bread and cheese, radishes, and again ale, the 
old Greek rule could not apply. The real rule, of course, is that which 
is given in the regimen of Salerno, which was drafted when Robert, 
the son of William the Conqueror, was, at Salerno in A.D. 1101, cured 
of a wound, 





*Salerno’s school in conclave high unites, 
To counsel England’s king and thus indites: 
If thou to health and vigour wouldst attain, 
Shun mighty cares, all anger deem profane; 
From heavy suppers and much wine abstain, 
Nor trivial count it after pompous fare 

To rise from table and to take the air; 

Shun idle noonday’s slumber, nor delay 
The urgent calls of nature to obey. 

These rules, if thou wilt follow to the end, 
Then life to greater length thou may’st extend.’ 


There is no doubt this book had great influence. Two hundred and 
forty editions were published, and its study was part of the equip- 
ment of every medico. My quotation is from the translation by Sir 
John Harrington, which he published in 1607, four years after the 
death of his royal godmother, Queen Elizabeth. How is it relevant 
to our immediate concern? The main revelance is in the third line 
from the end of the verse about urgent calls of nature. We have seen 
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that the individual is quite unconscious of the movement of masses 
of material which takes place after the gastro-colic reflex. We have 
seen, too, that other movements occur in association with this. The 
only awareness that they are happening is that the subject feels a slight 
sensation of flatulence. If he has been well brought up in the nursery, 
he will clearly interpret the sensation as the urgent call spoken of in 
the Salerno regimen, and I have not the slightest doubt that the 
doctors of the beautiful Italian bay and Sir John Harrington are 
absolutely right in putting their finger on obedience to this call as 
being the main rule of health. I am reminded of the words of my old 
sanitary inspector at Winsford, constantly recurring in report after 
report applied to housing of bricks and mortar, not to the human 
frame, ‘consistent cleanliness’. Thomas Hickson upheld a standard 
of consistent cleanliness which converted a little town, which might 
easily have become drab, into a place of dwellings, sweet, clean, and 
seemly. The Salerno rule ensures the human frame the priceless 
benefits of consistent cleanliness and of the integrity of the gradient 
—no hold-ups, no locked gates in mid-channel, no reversal of the 
current, no premature flattening of the gradient with its pernicious 
call to steepen it by an extra meal before a meal is due, or by a nip 
of alcohol. The body is so made that, if rightly trained from infancy, 
the habits of health have become automatic. Consider for a moment 
the final injunction of Nature in steepening the gradient. We have 
seen that it is attended by a sense of well-being and comfort ; but the 
end is evacuation, that is making room for the next consignment by 
removing that which has already served its purpose. 

Now consider what happens if that which has already served its 
purpose is not removed at the end of the gastro-colic reflex. It has 
already been subjected to the drying and condensing effect of the 
lower part of the large gut which is equipped to perform those duties. 
It is compacted and becomes a relatively hard mass and, if there be 
long delay, too dry to be easily handled by the body. The body is 
prepared for all eventualities: it lubricates the mass and sends out a 
call for slime for the purpose. The slime is provided, and the next: 
time a meal is taken, that is to say, the next time the gastro-colic 
reflex is evoked, or perhaps the next time but one, or two, or more, 
the hard mass, lubricated as we have seen, is ridded. But the call for 
slime does not necessarily discriminate as to the destination to which 
it is to be conveyed. The slime or mucus is commonly supplied not 
only where it is wanted, but also to sites where it is not wanted, especi- 
ally those sites such as the nose and throat and lungs, which are 
plentifully provided with slime-glands, particularly if they happen at 

212 





THE REGIMEN OF SALERNO 


that moment to be the subject of a tendency to catarrh. The truth of 
this will be familiar to every older reader and it is not necessary to 
conceal facts by long words and to say that paroxysmal rhinorhoea 
(sudden profuse nasal cold) is prone to occur in the constipated, 
after breakfast. 

In view of this and of the proverbial proneness to constipation on 
first going to sea, is it not easy to understand why the very young 
midshipman of former days came by the name of ‘snottie’? The 
reflex occurs after each substantial meal and to disobey the ‘urgent 
call’ of which Salerno speaks, and sleep with the bowel loaded is to 
put the gradient out of step. Thousands, it is true, acclimatize them- 
selves to an intermittent rhythm, a makeshift; and many more to 
irregularity. It is those who, from earliest childhood, follow, after the 
first and last meals of the day, the rule of Salerno, that are in a form 
to work best, play best, live best. 

I have felt constrained in this chapter to handle with firm fingers 
difficulties which ought to have been anticipated in the nursery. The 
very simplicity of the evil makes its prevalence a reproach. It probably 
does more harm than all the infectious diseases put together. How 
are we to resist it? The answer is: By eating the right food, by eating 
food properly grown, and by engendering in our people, particularly 
from childhood, a bodily discipline comparable in some sense with 
that new conception of army discipline which Sir John Moore infused 
into his command, when, out of the old 52nd regiment and other 
units, he formed the Rifle Brigade and inspired his men to under- 
stand and to be fit for their tasks and hazards, and no longer mere 
automata incapable of intelligent individual action in the face of 
problems on the nature of which they had received no hint. 

It will have been clear to the reader in many references in foregoing 
pages that to obtain the best out of life it is now essential that we 
should revise our method of sustaining it. Those four items of in- 
dictment in the Medical Testament—bad teeth, rickets, anaemia, and 
constipation—must, if we are to do our duty to our people, be 
prevented by the national way of living. We are natural beings and 
are trying to live in an artificial world. It cannot be done. There are 
certain fixed points in our problem which limit our action ; we may not 
ignore them or disaster happens. The effects of action taken in their 
defiance, sometimes, in the early stages, supervene so slowly that the 
approaching disaster and its cause are not seen or not accepted. 
When those six whalers sailed to the Southern Seas, all provided 
with whole-meal except one, when that one, the one that had white 
bread, had the fifty cases of beri-beri, while the rest had no case at 
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all, cause and effect were plain enough. But great evils have ravaged 
the world from want of recognition of the minute factor which brings 
them about, and if the reader will consider the complexity and 
delicacy of the components which make up the warp and woof of 
human tissues, say the extreme delicacy of the nervous threads grow- 
ing down the spinal marrow of a suckling, who less than twenty years 
hence may be playing wing three-quarters for his university and in 
whom at that time those threads will be functioning with unerring 
effect, he will realize then what it means when the doctor insists that 
the mother should feed her own baby. Without that food those threads 
would never have been perfect. We do not wish to embark our human 
craft, prepared to do its best throughout life, on the principle of make 
do and mend. One day, some fifty years ago, I was walking in the 
meadows of the Thames, above Oxford, towards evening. Near God- 
stow there is a heronry and with great interest I watched one of the 
birds in heavy flight homewards laden no doubt with his catch. Just 
then I espied a hawk approaching the opposite side of the stream. As 
she drew near, she towered high above the heron’s line of flight. The 
great bird made some slight adjustment and clearly recognized the 
imminence of danger. With a few sweeps of his wings, his speed 
increased, but evidently thinking that that was not enough he cleared 
for action by dropping the fish he was carrying. It went down glitter- 
ing in the sunlight. He then flew on with no appearance of hurry and 
singularly self-confident. The hawk then stooped, a veritable bolt 
from the blue, and just when it was natural to expect a tragedy in 
a flurry of feathers, all that happened was that, with a stroke of his 
great wing and by a well-calculated adjustment, the heron allowed 
the stoop of the hawk to continue harmlessly to the abyss below, 
missing him by perhaps some six inches. Perfect timing of the heron 
in his manceuvres was a joy to watch. The attack was repeated in 
precisely the same manner about five times. This had brought the 
birds near the heronry and the great grey fellow sailed down upon 
his expanded wing-spread into the safety of home, and the baffled 
but bloodthirsty lady flew away. It crossed my mind whilst I was 
watching this combat whether the heron could have timed his action 
with the same certainty had his diet been, instead of live fish from 
the stream, sardines. Sardines are fish of about the same size as 
these were: they are immature pilchards. Those taken off Sardinia 
itself are all consumed in the local trade of the island; but those 
familiar to us in tins, according to a one time legal limitation, should 
be taken in certain months off the coast of France, from Bordeaux 
northwards. The same shoals move on to the Cornish coast, by which 
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time they are legally defined as pilchards, being by then grown larger. 
Whether pilchards or sardines, the treatment is the same and it is 
carried out in the course of one day, in the small hours of which they 
are caught. They are at once put in strong brine. Next their heads are 
cut off and they are gutted, trimmed, and washed, this time in sea- 
water. The next process is drying in hot air. Then comes boiling in 
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Japanese way of smoking small fish (after Morse). 


olive oil, the criterion of the cooking being completed being that, if 
lifted gently by the tip of the tail, it breaks. Thereupon they are 
drained, and, that accomplished, packed in their well-known tins. 
These are filled up with fresh olive oil and a bay leaf or two and 
perhaps some other spice are added. Full to the edge, the tins are then 
soldered up, sealed hermetically, and are finally autoclaved, that is 
treated by sterilizing heat, the smaller tins for an hour and three- 
quarters and the larger for three hours. Thus is good and savoury 
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food preserved for our use; but it cannot be doubted that many of 
the very qualities which the fish the heron ate and which contributed 
essentially to his poise and timing are destroyed by the very processes 
used for the sardines’ preservation. It cannot be doubted that the 
co-ordination between the eye, wings, and the great muscles of the 
heron’s breast could not long be maintained upon such nutrition. 

What makes all our attempts to apply considerations of freshness to 
our own nutrition so prone to failure is the vast numbers of people to 
be fed by organized trade. Trade means transport and, as the world 
grows older, it has been seen to be strange but true that though 
the means of transport have become more rapid, delay has been 
acquiesced in and met, or if not met mitigated, by refrigeration. But 
it won’t do. We are losing something and’ we cannot overtake our 
losses. Food, if not taken alive, should be alive as nearly as may be. 
When the padrone of a trattoria places an empty hot plate before 
you and, dipping out of a bucket of fresh sea water a beautiful coral 
pink fish, drops it into a pan of quietly smoking olive oil over a 
charcoal brazier, the sizzle has hardly ceased when the food is before 
you on your plate: this is fish in excelsis, the most delicious in the 
world. But fishermen do not spread from Billingsgate over the streets 
of London with a bucket of live fish in each hand, calling out ‘Fish 
fresh’, supplying them at any doorstep. Our herrings and sprats may 
often be not more than ten days old, but a great bulk of our fish 
comes from the waters around Iceland and has been many weeks 
shelved amongst lumps of ice in the holds of the trawlers. 

Throughout the land, in former days, a great bulk of the food 
required by a town was supplied by its immediate vicinity. A century 
ago, if one went in a balloon over London or Paris, one saw a city 
encircled by a green ring, the market gardens; innumerable small 
pony-drawn vehicles could scamper in at dawn, and at Covent Garden 
real freshness was the note of the produce. Milk for most of the mid- 
land towns came from their pastures just without, or even just within, 
their boundaries, and the excitement of the competition of the 
scampering ponies to deliver milk, fresh that morning, by half-past 
seven was a matter of pride and interest. 

We have gone wrong in our fads about milk. The cow has become 
a painful machine. Here, too, we must retrace our steps if the milk 
supply for our nutrition is to be somehow good. After the sacrifice 
of thousands of guinea pigs, after tuberculin testings galore, after 
innumerable regulations in the simple matter of milk production, 
involving interference with the private business of farmers, we are 
little better off. The farmers, who are highly trained experts in the 
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practical conduct of their own art if only allowed and left alone to 
be so, could have this country in ten years as completely free, as 
anything can be complete and perfect in human affairs, from foot- 
and-mouth disease, Johne’s disease, mastitis, and tuberculosis, by 
the simple method of following the laws of Nature. Instead of that 
we acquiesce in a state of affairs in which it is said that 40 to 80 per 
cent of the cattle passing through our markets are diseased in some 
way or other. Indeed, our cattle seem to be diseased almost as often 
as we are. Now contrast these milch cows of which I speak with 
those designed for the butcher—the Galloway, the Aberdeen Angus, 
the Hereford. They are so seldom subjects of disease as to be regarded 
by some people as almost immune. But it is not immunity which is 
the explanation, but upbringing. They are suckled by the dam: that 
is what makes the difference. It seemed to me so obtuse of us to con- 
tinue in a method of rearing which was bound to result in a diseased 
and weakly stock of milch kine, that I posed the question to myself: 
What is there to stop us rearing all our heifers on the cow? Not 
necessarily on the dam, for one cow could nicely suckle, two, three, 
or even more calves. 

Mr. Friend Sykes, whom I consulted on this matter, replied, “There 
is nothing new in what you suggest. There are many breeders of 
advanced methods to-day who rear several calves off one dam, some- 
times as many as six calves in one lactation. There would be one 
cow’s milk sacrificed to rear these six calves, while the total supply 
of the other five cows would be used for humans. Of course, there is 
no comparison whatsoever between the animals reared on their 
mothers or the foster-mothers, where they suckle naturally, and others 
reared by the bucket. They consume less milk on their mothers, but 
use it so economically and to their good generally that throughout 
life they are better animals in every respect. These facts are so well 
known and so universally accepted that proof nowhere is ever asked 
for. We all know it. The only difficulty in carrying this out on every 
farm is the trouble of foster-mother feeding. It does take a little 
trouble to organize it; but it is so much worth while that it is really 
more than surprising that it is not done on every farm throughout 
the country. Actually it ought to be a matter of law that this should 
be done, for it would be more economical in the long run for all 
concerned. In the first place, it would go a long way to reduce 
disease through the increased health and resistance that would be 
brought about, and it would mean greater milk yields per cow again 
through better health. In the long run the loss of the milk con- 
sumed by the calf-feeding would not be noticed, for the added 
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milk in general would more than counterbalance what the calves 
drank. 

‘One of the worst features of calf-rearing is the milk equivalent’ 
(which we have referred to elsewhere, the addition which farmers 
are authoritatively advised to add to skimmed milk). ‘This, I am 
sure,’ Mr. Sykes continues, ‘is more harmful than bucket-feeding 
with milk. Artificial compounds of all kinds ought to be prohibited. 
Some day, when public opinion is better informed than at present, 
they will not be permitted.’ 

That is a revolution proposed by a practical man, a very success- 
ful large farmer, with a life experience of many kinds of stock— 
pigs, milch kine, beef cattle, and thoroughbred horses. Stamina is 
the criterion of success of such farming. As the reader will know, 
Mr. Sykes is a disciple of Sir Albert Howard and fertilizes his land 
with the compost he makes. He uses no artificial manures and further 
—and this the reader may not know—he buys no feeding stuffs from 
the factories, but grows his own. Nor need the reader shrug and say, 
‘A rich man’s hobby, it cannot pay!’ On the contrary, Mr. Sykes’s 
success from that point of view must be gratifying to him. His farm 
is at Chantry near Chute in Wiltshire. From the point of view of the 
world, financial success, Chantry is all right: from the point of view 
of the flesh, the beef cattle, you could not look for a likelier lot; 
Chantry is all right: from the point of view of the devil, mastitis, 
tubercle, and all his grisly satellites, Mr. Sykes has him beaten; 
Chantry is all right. Si sic omnes. I would that all farmers would go 
and do the same. Here is a lovely and hopeful way of farming. There 
are many good farmers in the land and when all these are producing 
health and fitness, none others should allow themselves by false 
financial baits, still less by apathy, to acquiesce in running what only 
too often tends to become a drab factory of disease. It is a hopeless 
principle to act in such a way that disease is inevitable, and then to 
clutter up the farmers’ lives and hopes with expensive regulations 


and restrictions which pretend to correct what should never have been 
caused. 
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The Grazier, the Roast, and the Salad 





O,. a chilly September evening some fifty years ago I was travel- 
ling in a stopping train through Berkshire. I had had a long day with 
no opportunity for food and looked forward with dismay to the 
tedium of this journey, for the train stopped at every station. My 
carriage was third-class and, as customary in those days, had all the 
amenities of a soap box. I was congratulating myself that at least 
I was the only occupant when, at a little wayside station, a man 
got in whom I put down inconsiderately as a little fellow of the 
meaner sort. “Snobbism’ was then still prevalent, and mentally 
correcting myself for a wave of that despicable fault, I took stock 
of the new-comer. He was a neat little fellow, red cheeked, side- 
whiskered, countrified, and he carried a hazel stick longer than a 
common walking-stick. He soon broke into my silence, courteously 
enough, and before I knew where I was had begun to interest me. 

We were passing through a grass country and, as we looked out 
on to the darkening fields, all his talk was of herbage, stock, and 
the best varieties for beef. It was good talk; his knowledge and his 
conversational resource were irresistible, and I found myself no 
longer grudging the interminable journey and the stops which seemed 
to be for the sole purpose of gossip between the guard and the station- 
master. It seemed that my fellow-passenger was a grazier with but 
forty acres of his own land; he rented more and his turnover of fat 
cattle was considerable. I had never given thought to the effect of 
herbage, its kind and goodness, upon the quality of the beef that it 
fed. Like an old Norman, I thought of the product as beuf upon the 
plate, but my informant, like a Saxon serf, thought of it as a bullock 
and thought, no doubt, of how it ‘touched’ to his finger-tips. The 
good man never repeated himself and he was so clear, and pleasant, 
and so courteously aware of his auditor’s limitations, that what he 
had to say enlivened interest and awoke enthusiasm. | remember 
saying to myself, ‘All flesh is grass’, and feeling for the first time the 
literal truth of the biblical words. 
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Just then a very welcome illustration of the lecture to which I 
had listened was offered me in the shape of a package handed across 
the gangway of the carriage, which at the first blush I thought would 
prove very welcome sandwiches; but when the grease-proof paper 
was half undone, I was disappointed. It was something else. * Will 
you have a slice of beef, sir?’ said he, ‘it’s my own feeding; Gallo- 
way, just three years old. I’ll guarantee you don’t often taste much 
better.” He apologized for the absence of knives and forks, said the 
beef was slightly salted, and, I think, had a dredge of pepper, but 
beyond that nothing. It was sliced in a neat symmetrical pile, and 
with a certain dubiety I took the top piece and tasted it. With the 
hunger which I experienced the meat may have had an added zest, 
for in a few moments I was wondering when I had tasted anything 
so delicious and welcome. He was pleased at my reception of his 
hospitality ; but, recognizing that his supply was perhaps all he would 
get for another thirty hours, I demurred when he pressed me to more 
and we eventually compromised on another half slice each. I cannot 
recall, at this distance of time, what he told me about the timothy, 
fescue, and wild white clover in his pastures, the rye grass and the 
trefoil, but he waxed lyrical about them and to them attributed the 
delicious quality of the beef. 

This interview I have never forgotten and it made me realize how 
many sorts it takes to make a world. Here was a man producing the 
best in the best way; he was conducing to our health, sustenance, 
and well-being, and we were habitually benefiting by his administra- 
tions without giving them a thought. 

One hot September day a year later, after a reckless gallop on a 
hardly broken two-year-old, I accompanied my grandfather at 
luncheon—luncheon, save the mark! It was a veritable dinner—at 
the Plough Inn at Old Dalby. It was a minute hostelry on the edge 
of the Vale of Belvoir. Roast chicken, plum pudding and brandy 
sauce was the fare and the reflection came to my mind that its supreme 
quality came partly from old Mrs. Harvey’s cooking, but in no small 
measure from the stubbles on which the poultry fed, upon the tail- 
corn, upon the young hearts of clover which the birds pecked out, 
upon the sunshine and volcanic soil of Pantelleria which supplied 
the currants—though probably at that time I thought they came from 
Corinth—and upon the loop of the Loire where the Charente grapes 
grow, from which I hope old Mrs. Harvey’s brandy was derived. 
(The old lady, tremulous with age, offered us more of that in glasses ; 
but this my habits forbade.) 

I have used these very slight personal recollections to introduce 
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again the simple thought which I intend to underlie this book—that 
it matters immensely how food, which the six inches of our top soil 
yields us, is grown, fed, and handled. I am speaking here of the 
handling of meat, of meat in the ordinary sense of flesh, not in the 
biblical and Cheshire sense of any and all food. (Cheshire, green 
meat, meaning green vegetables or salads ; curiously enough the Bible 
speaks of an offering of meal in the temple as a meat offering in 
contradistinction to a flesh offering.) 

It was my privilege in my hospital days to take my daily chop or 
steak at the Cheshire Cheese in Fleet Street, and I often used to 
wonder whether it was the source or provenance, or the well-judged 
time of hanging, or the skilful grilling, or whether it was my own 
hunger, which made those chops and steaks so good. One day, ' 
when I was cutting my steak, James, the head waiter, eyeing me, 
sharpened a small knife on a steel, wiped it on a spotless napkin: 
‘Have a sharp knife, sir, or you'll think the steak tough.’ This led 
me to talk to him on the three heads of quality I have mentioned. Of 
the second I need say nothing save that hanging was a matter of 
judgment, depending on provenance, weather, age of animal, and 
date of kill, and, above all, the other and incommunicable compo- 
nents of judgment. As to the source or provenance, he sent me off 
to the butcher who supplied the inn and there I had a cordial and 
learned disquisition with illustrations from several carcasses on the 
merits of Aberdeen Angus, Herefords, and of various breeds and 
pasture counties, recalling my old acquaintance of the train. 

About the handling, James took me upstairs into the kitchen and 
introduced me to the matronly cook. Her grill was about a yard 
long and fourteen inches wide. ‘I keeps stoking it from left to right 
so that there’s always bright flame coming through somewheres and 
the rest is gleed. Then, if James shout up the stairs to put on a point 
steak, well flared, I puts it into the flame for a moment or two to 
get it sealed, and then I brings it back over the gleed.’ I remember 
that she stressed the importance of keeping the ends of the fire very 
well stoked, because the cold air came in there, and if the ends were 
not kept very hot a uniform gleed would be impossible. I suppose 
everyone knows that a grill cook picks up the pieces of meat with 
grill tongs which must not wound the surface, and that it is common 
practice to dip the meat in clarified butter. Clarified butter is simply 
butter which has been melted in a pan, the scum skimmed off; the 
clear liquid is poured off, leaving the settlings behind. 

What is the object of grilling and roasting? They are probably the 
most ancient methods of cooking meat or fish, and there is little 
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doubt that they remain the best. The best?—in what respect the best? 
In dealing with meat, we are dealing with the most elaborate form 
of food, with protein itself. We are dealing with the building material 
of the body, and we must conserve its qualities. Exposed to the 
radiant heat of the fire, the juices of the meat are driven deeper into 
its substance, while its surface basted, as I have said, with fat is in 
effect fried, rissoled as the French chef calls it, and hardened. When 
the meat is turned upon the gridiron, the other side of course receives 
similar treatment ; but the effects differ in this respect, that when the 
juices recede before the heat and reach the opposite side, they find 
that that is now closed, rissoled as it was by the first treatment, so 
that the heat is retained in the deepest parts of the meat and the 
albumen coagulated. Careless grilling allows the treatment of the 
surface to go on so long that charring takes place; the meat becomes 
as hard as a board and prevents the heat penetrating to the central 
parts, so that they remain semi-raw. I can recall the consternation at 
my grandfather’s dinner table when a new cook, who did not under- 
stand roasting on a jack, sent in the joint black as a cinder on the 
outside and raw in the middle, ‘no fire in it’. The cook watches the 
grill with solicitude and never lets it dry for want of further basting. 
The principles of roasting on a spit or jack are identical. Perhaps 
those methods are more appropriate for the larger pieces, and the 
gridiron for the steaks and chops. It is obviously essential with the 
juicy red meat that the rissoling of the surface should take place early 
and thoroughly, so that the precious liquids shall be retained within. 
After that is achieved, the piece is removed over a more moderate 
heat. 

There are two ways of roasting—by the hanging jack and by the 
spit—both equally excellent. For a very large piece of meat, the hang- 
ing method is necessary. The illustration of Christ Church kitchen, 
which I give, shows how it is done. A baron of beef (hind quarter) 
weighing about 150 Ib. has to.be cooked. It would be too heavy for 
the spit. In the wall over the fireplace there is a large iron hook. In 
many old farm-houses it is common to see the stumps of such hooks. 
Sometimes they are preserved in the form of hinged brass brackets, 
the top edge of which is toothed so as to allow the meat to be hung 
at different distances from the fire. Into the baron itself another large 
iron hook is fixed and the whole is roped and slung from the hook 
on the wall. The fire is a yard wide and from 2 ft. 6 ins. to 3 ft. 
hi gh. Beneath, of course, there is an enormous dropping pan. 
With these great joints the boys must stand by ‘to give turn’. To 
cook such a piece slowly, as it should be cooked, takes five hours. In 
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the picture you will notice the head cook, Mr. Griffiths, feeling the 
meat with his finger. That is where the artistry comes in. ‘If, on 
touching the meat with one’s finger’, says the great Escoffier, ‘the 
former resist any pressure, it is sufficiently cooked; if it give, it is 
clear that in the centre, at least, the reverse is the case. The most 
certain sign, however, that cooking has been completed is the appear- 
ance of little beads of blood upon the rissoled surface of the meat.’ 

Although I have quoted the words of the great French chef upon 
the subject of when the meat is done by a method of cooking which 
is characteristically English, I owe the information upon this gigantic 
culinary operation to the head cook at Christ Church himself. 
Cardinal Wolsey set out to build a college, but built a kitchen, When 
he fell from the royal favour, his great college was incomplete: only 
the kitchen and part of the hall were accomplished. From that day to 
this the great fireplace shewn in my picture has prepared their food, 
for students and undergraduates both, in a manner than which there 
is no better. 

Smaller pieces of meat, saddles of mutton, sirloins of beef, and so 
on are done on spits, sometimes two or three on the same spit. Some 
readers may be unfamiliar with this one-time universal method. If 
the reader will examine the picture, he will note just below the head 
cook’s forearm a horizontal piece of iron with a notch at the top 
edge. It is in that and a corresponding affair at the opposite side of 
the fire that the spit rests. The spit is like a long bright sword which 
impales the joint of meat. To steady an awkward piece, like a saddle, 
a large fork is sometimes screwed on to the spit: thus the spit rests 
horizontally in its sockets in front of the great fire. There are generally 
several of them at different levels. If the reader will turn his eyes to 
my little picture of a medieval kitchen, he will notice above the cook’s 
head a couple of spits, not in use but on hooks in the wall, and he 
will also notice upon the fire-dogs or andirons (chenets was a French 
term commonly used) a couple of hooks or sockets in which the 
spits, when in use, rested. He will notice also that each of these spits 
has a handle so that the boy or turnspit, sitting beside the fire, could 
turn it round. Every reader will recall the German medieval pictures 
of a little open-work barrel hung upon an axle, like a churn, which 
was geared to the spit. To save human labour, a long short-legged 
dog would be put in the barrel which turned as he galloped. But in 
England, with our mechanical genius, we harnessed the heat of the 
fire going up the chimney to do the work, and until well into the 
nineteenth century every great house had a smoke-jack. This was a 
fan seven or eight feet up the chimney, which span like a child’s 
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toy windmill, driven powerfully by the great heat. Its axle projected 
obliquely through the chimney breast and terminated with a wheel, 
the size of a dinner plate; the end of the spit bore a similar wheel ; 
the edges of the wheels were grooved and an endless chain, running in 
the grooves of both wheels, caused the roast to turn merrily. A huge 
screen or hastener sheltered the kitchen from the great heat; but two 
doors in it allowed the turnspit boy, now released from his monoto- 
nous duties by the mechanical device, to peep through and baste the 
meat while sheltering from the heat. Just the bottom corners of the 
doors were cut off, so that the handle of the basting ladle might 
project into the room. It was an interesting sight at Merton College 
to see three or four spits carrying their joints and poultry, with an 
obligato of clanking and hissing, getting ready the Hall dinner for 
a hundred men. 

In Victorian times in smaller houses the brass clockwork bottle- 
jack, which, when wound up, turned round to the delight of the 
children so many times one way and then with a click so many times 
the other way and which was hung inside a three-legged tin hastener, 
replaced the more aristocratic smoke-jack. 

There is no doubt whatever that cooking meat by spit or jack is 
superior to the present-day pretence of roasting in an oven. That 
always makes me think of ‘the funeral baked meats’ in Hamlet. 
May I modify Captain Gower and quote Escoffier again? ‘Let a 
French correction teach you a good English condition’ : 

‘Of the two usual methods of roasting, the spit will always be used 
in preference to the oven, if only on account of the conditions under 
which the operation is effected and whatever kind of fuel is used— 
wood, coal, or gas. 

‘The reason of this preference is clear, if it be remembered that in 
spite of every possible precaution during the progress of an oven 
roast, it is impossible to avoid an accumulation of vapour around 
the cooking object in a closed oven. And this steam is more particu- 
larly objectionable inasmuch as it is excessive in the case of deli- 
cately flavoured meats, which latter are almost if not entirely impaired 
thereby. The spitted roast, on the contrary, cooks in the open ina 
dry atmosphere, by this means retains its own peculiar flavour.’ 

I break the quotation here to suggest it would be true to add, after 
‘flavour’, ‘and value’, because I surmise the protein will receive less 
damage by the older method. Escoffier continues, ‘hence the un- 
questionable superiority of spitted roasts over the oven kind, especially 
in respect of small feathered game’. About birds he adds that large 
thin slices of larded bacon should be tied over the breast parts to 
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prevent them drying, while the legs, which the heat takes much 
longer to penetrate, are cooking. With small game the fuel should be 
wood ; but whatever fuel be used, the fire should be made up in such 
Wise as to produce more flame than glowing embers. I am reminded 
of a one-time dernier cri in Paris—a snipe done in the flame. 

It is evident that the principle of roasting is the formation of an 
impenetrable surface, not too hard to prevent the heat entering, but 





Medieval Kitchen. MS. in the Bodleian Library. 


firm enough to prevent the juices escaping. It is common enough in 
South America, in the Argentine, and Uruguay, to roast meat at a 
picnic in a way unusual in England—in its skin. * Roast with the skin’ 
it is called : asado con cuerro. It is said to be the most delicious of all. 
Roast meat in those countries is the essential characteristic of a picnic ; 
in fact, ‘picnic’, there, goes by the name of asado or ‘roast’. On the 
enormous estancias the farm labourers or peons habitually prepare 
their food in this picnic fashion. For fifty men a couple of sheep would 
be killed, opened, and impaled NPoe long iron rods or stakes. These 
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rough spits are stuck into the ground on the windward side of the fire 
and leaning towards it. The cooking is entirely satisfactory. It is 
reckoned that three pounds of meat a day should satisfy one peon; 
and in the higher grades of society also the appreciation of meat and 
of the various qualities of it is universal, and the amounts taken are 
large. 

I suppose that the skin in the asado con cuerro acts on the same 
principle as the setting or rissoling of the surface in any roasting and 
grilling. 

Veal is less suitable for grilling. The rissoling principle is not of 
value with it, because the meat is a juvenile semi-solid and the con- 
centration of juices is impossible. If pieces of veal be submitted to 
grilling or roasting, the fire must be moderate and they must be 
basted fairly often with a brush dipped in melted butter. The brown- 
ing and cooking go on simultaneously ; whereas in dealing with beef 
and mutton, as we have seen, the colouring or rissoling is aimed at 
first and the setting of the retained juices by means of a gentler heat 
takes place later. 

In cooking a haunch or a neck of venison the principle of covering 
up the outside, which is achieved in the case of beef by the rissoling 
due to the basting and exposure to the fire, is done in an entirely 
different manner. Let us speak of the haunch, which is half the saddle 
and one hind leg attached. This has to be well hung, for which it is 
prepared by rubbing it with flour and pepper. When it is ripe for 
cooking, the flour and pepper are scraped off and the whole piece 
is enveloped in a dough made of flour and suet. It is then wrapped 
in oiled paper, tied with string and roasted on a spit or jack in front 
of a very hot fire. When it is done, the dough is removed and the 
meat is salted, floured, then basted with melted butter and allowed 
to brown. 

It is the covering of dough which has acted as the enclosing enve- 
lope. It has acted in the same way as the surface of the beef set by 
heat. This principle of enclosure plays a considerable part in cooking. 
Some years ago M. Soyer, a grandson of the famous cook of the 
Reform Club in the ‘Roaring Forties’ of last century, used to go 
about telling the world how to cook in paper bags—though the 
method was used in the eighteenth century. He used a special kind 
of paper which may have had advantages; but anyone who likes to 
try the principle may use an ordinary grocer’s bag greased by the 
fingers with a little butter inside; then an apple, with a clove stuck 
in it, and a tablespoonful of brown sugar are placed within, the 
mouth of the bag turned over and pinned, and the whole put ona 
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plate in a quick oven. There is no smell of cooking, no aroma. After 
ten minutes you may plunge a fork through the bag into the apple 
to see if it be done. If the oven were really hot, it will be. The paper 
is just torn off. There is no way of cooking an apple so delicious. 
But I have strayed away from roast meat. Few people realize how 
near to being liquid solid flesh is. If you compare meat and milk, the 
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Japanese way of roasting fish (after Morse). 


contrast in solidity is indubitable; but curd the milk with rennet: 
the junket approaches meat in solidity. Let a little whey be drained 
from it for a few days in a cheese-press and you have eventually 
cheese, a substance often harder than fresh meat. Now the formation 
of a junket takes place in a human stomach and in the calf’s stomach 
when milk is swallowed. It is the first stage of digestion. Supposing a 
wise mother, cutting up the pulp of an orange with a knife so sharp 
that she does not squeeze out the juice, pours milk over it, she will 
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be well aware that the milk will be converted into innumerable flecks 
or fleetings of junket floating in the mixed thin liquids, whey, and 
orange juice. She will recognize that the milk is improved in as much 
as it will not now form great lumps of curd in the child’s stomach 
which take far too long for the digestive juices to gnaw through. The 
little curds more resemble those formed by the gushes of milk that 
the suckling receives in the ordered leisure of Nature. Professor 
Plimmer has pointed out the advantages of giving such mixtures of 
fruit and milk. Any mother, who has seen her child return a quickly 
swallowed or gulped drink of milk, perhaps an hour or two later, in 
the form of a round elongated curd, will realize the advantage of the 
principle which I have just stated. The shape of a curd is the shape 
of the vessel which contains it. If the curd be stiff enough and be 
emptied out, it is a cast of the vessel: the rounded elongated curd 
that the child has vomited is a cast of his stomach. Curd in old 
English was crud and in Cheshire we still speak of cruddled milk. In 
Welsh crwd means a round lump, so the applicability of the term to 
what the anxious mother tells the doctor the baby vomits is evident, 
and the cause. 

I have drawn attention to the near comparison of flesh to fluid. 
Just as milk must be coagulated in digestion, so must flesh; that is 
what cooking does. The rough roasting of raw red meat makes it 
delicate, acceptable to the human stomach. It is not an inferior 
method of preparation, but the best means known to us of present- 
ing meat protein, some of which, perhaps a little but commonly 
some, should be in most diets. Flesh is not a food absolutely essential 
to human life; but a certain amount of it on one or more days a week 
is very desirable. I readily admit the claims of eggs, fish, and cheese 
to replace it, in later life especially and for those living a quiet piano 
life; but I should be sorry to see the youth of England reduced per- 
manently to their present allowance of home-killed meat. The meat 
should be in that condition which human experience from time im- 
memorial has shown us is best. Eagles live on flesh food which they 
kill. So do lions. But vultures and hyenas live on food which has been 
killed by others or died of itself: they, cowardly, live on carrion. That 
is by Leviticus forbidden to man. Yet what else is our vast tinned meat 
supply? Our frozen meat is very dead indeed. Fresh meat, like my 
tortoise’s heart, is a live tissue though the body it belonged to is dead. 
It is said to be for a time somatically alive and will contract on an 
electrical stimulus. My feeling favours moderate amounts of the 
best with vegetable supplements, rather than ample carrion every da 

The late Mr. Cecil Rhodes had a pri ich:tde aici 

Private zoo, of which his particu- 
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lar pride was the lions. He would show them to his friends with 
enthusiasm, and their magnificent condition was his glory. Once 
after a long absence from home he returned to find them in a lament- 
able state. Their bloom had passed from them, they were staring 
coated, in popular language they were mangy and reminded one of 
the poor brutes that may be seen in a travelling circus. They evoked 
pity, not pride. The keeper was sent for. This is what had happened. 
There had been a shortage of fresh meat in the land and it rose to 
very high prices. Like a good housekeeper, he had a frugal mind. 
Frozen meat was coming in from the Argentine, seeming good, and 
at very reasonable cost. On account of his master’s purse, he had 
with this replaced the lions’ accustomed diet. Rhodes almost shed 
tears of exasperation. The frozen economy was sternly terminated ; 
it was to be fresh meat or nothing. The lions recovered their bloom 
and beauty. 

I remember a children’s story about Esquimaux which appeared 
to be written with intimate knowledge of these inaccessible people. 
A white bear had been killed. There was considerable excitement and 
competition for the meat, and one large fat man, who seemed to be 
of special importance—he was indeed the Esquimaux priest— 
demanded that he should have the kidneys. 

Requesting the reader to keep that story in mind for a moment, 
let me return to lions. I understand that in our own Zoological 
Gardens in Regent’s Park it used to be said that the lions would not 
breed there and that if any cubs were born they died. But at the same 
time the lions which were kept in Phoenix Park, Dublin, bred fairly 
frequently and the cubs survived. The facile explanation was given 
that the air of the Phoenix Park was suitable for the breeding of lions, 
whilst that of Regent’s Park was not. Happily someone in London 
doubted the explanation and, going to the Phoenix Park, asked how 
the lions were fed. ‘With animals,’ was the answer. ‘What! with 
whole animals?’ ‘Yes, a goat, or a sheep, or a kid, or what not.’ 
Back the questioner went to London and a revolution took place in 
the commissariat in the House of Great Cats. If the huge joints of 
horse meat still appeared on the menu, they were accompanied by the 
liver, the kidneys, and the other internal viscera. Nor is the skin, 
the heaviest organ of the body, to be despised as an article of food. 
On their new diet the lions recovered their lionhood, and the British 
public was entranced to see their cubs. ise of 

I recall giving a lecture to a Women’s Institute at a tiny village on 
a hill, the watershed of two rivers. The place was unknown to me 
and after an anxious drive through dark tortuous lanes it was a 
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delight to enter the bright hut with an audience of farmers’ wives 
redolent of good humour and prosperity. They were the real 
peasantry, alert, and without shyness, a pleasure to lecture to. 
None the less I felt I had critics before me, not least in their Madame 
President. Clearly she was the great lady. She might have been either 
a duchess of late middle age or the exceptionally intelligent and 
educated wife of a high-class butcher. Her cheeks being slightly 
mottled with veinules made me think of that. My subject was to be 
vitamins, and I did my best with the overworked title. Nobody 
there looked short of them and at the end Madame President spoke, 
I thought, with exceptional confidence and a trace of raillery. She 
used fair words, in such a way as to lead me to say to myself, ‘Now 
it’s coming’. Looking squarely at me, she said, ‘ You tell us that if 
we wish to be healthy, we should eat freely of fruit in season, and all 
the year round of salads and green vegetables. Now I have excellent 
health, I never have a cold, and I never have occasion to require the 
services of your profession ; yet I take very little fruit, only a taste or 
so in the fortnight soft fruits are at their best. I care nothing for 
greens, and I detest raw salads. How do you harmonize that with 
what you told us in your lecture?’ 

By the time she had finished I had collected my scattered wits. I 
managed to smile firmly and say with emphasis how delighted I was 
that her excellent health, combined with her detestation of the pro- 
ducts of the vegetable kingdom, supplied me with just the opportunity 
I needed to bring out a point in which my lecture was lacking. I must 
interpolate that her speech, manner, and dress indicated that she was 
a woman of position and affluence far above any other in the 
audience, well looking as they were. ‘You’, I said, facing her and 
addressing her individually, ‘are very fond of kidneys.’ I had deter- 
mined to harden my heart and ‘take a chance’: but I had hardly 
expected the gusts of laughter which rocked the hall. Apparently her 
taste for kidneys was well known. ‘The kidneys, liver, and other 
internal organs of animals are the storehouses of vitamins. From the 
flesh itself, muscle-meat, we derive but little of them. But persons 
whose diet consists largely of animal food obtain their full allowance 
of vitamins quite easily if they partake freely of kidneys, liver, and 
so forth. The grass-eating animals acquire the vitamins and you 
Teceive them at second-hand. Not a few of our people would like 
to do the same; but the pocket is the controller and this form of 
food is not within the economic reach of everybody. You, however, 
are happy to be in the position to be able to gratify your excellent 
taste and to maintain your exceptional health by receiving your 
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vitamins in this manner.’ Despite her blushes, she joined heartily in 
the laughter ; and I felt that a belief in vitamins had established itself 
in this village. 

The gazelle in the desert, the hartebeeste in the veldt, the cow in 
the meadow, the sheep on the mountain, the gorilla in the high valleys, 
the swine amongst the mast receive their fresh vitamins and all the 
other unknown quintessences which perfect health demands direct 
from the plants which produce them. The plants in turn derive them 
partly ready made, and partly in the form of materials prepared to a 
point but needing completion in their own economy, from the soil. 
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Let Us Prevent Famine of Quality 


I. this, my final, chapter I want to focus the thoughts set out in 
earlier pages upon the problems of our people. Too stupendous an 
objective for a pigmy effort: the feeding of humanity is the principal 
task confronting statesmen of vision. 

First where are we?—in the third age of human nutrition. And also 
the conditions of the two preceding ages persist and overlap this. 
The first was the Age of the Hunter when his quarry was wild. Our 
great fisheries to-day belong to that age. The next was the Corn Age, 
when man had learned that he could choose and select grasses which 
had the largest seeds and were the most pleasant to chew, could 
scatter them on ground that he had scratched, beat them down and 
reap, in a good year threefold. In Scotland in the eighteenth century 
it was still threefold, providing seed, food for the farmer’s family and 
rent— 

‘Ane to saw, ane to gnaw 
And ane to pay the laird witha’.’ 


That was only 74 bushels per acre; to-day the yield may be over 50, 
Yet it was this corn growing, and this alone, Sir Arthur Keith has 
told us, that permitted of people living close enough together, numer- 
ous enough, and in settled communities, for civilization to germinate 
and to come, through its arts and later its science, to flourish and to 
fruition. Our corn growing and the whole product of agriculture 
belong to that age. The next, the present, age is the Age of Purchase. 

How has it come about—this step into the Age of Purchase which 
we and some of the most highly urbanized lands have taken, this 
change from providing our own food by growing the corn and feed- 
ing the animals, to this new system whereby others, often at a great 
distance, produce it for us? In the seventeenth century, even in con- 
siderable towns, the common fields yielded the wheat, the barley, 
and the rye: in most, to-day, the names may remain, but there is 
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little land which feeds the townsfolk. In Leicester the name, High- 
field Street, recalls old engravings in which you may see that district 
bearing fine crops of standing corn. You may see, too, the reapers 
putting in the sickle. There are memories, also, of the common lands 
being held in strips or doles by the freemen. Dale Street in Liverpool 
is one such memory. And in the country places in that century the 
peasantry flourished either wholly or partly as maintenance farmers, 
that is, growing their own food upon which they subsisted and only 
selling the balance. They had subsidiary occupations for their even- 
ing leisure. The reader will recall how, more than a century later, old 
Cobbett used to encourage them in plaiting straw and making bonnets 
and hats. Yea, the whole country folk were artisans and artists as 
well as farmers to the profit of their souls and intellect as well as 
income. These happy times were curtailed by the new tendency to 
throw the smallholdings into greater ones, new in the sense that the 
pace of the change accelerated ; but its beginnings were in centuries 
back. Easier working of the larger holdings was claimed by agricul- 
tural authorities; but although the arguments for and against large 
and small farms have continued till to-day, judgment cannot be 
given finally for either side. There is no doubt that the small farms, 
worked as they should be, yield a greater weight of human food than 
the enormous ones with all their machinery. In Cheshire, Lord 
Tollemache, in the early nineteenth century, converted a great estate 
of large farms to thirty-acre holdings, the happy homesteads of a 
contented peasantry. 

Besides the enclosures there were other influences in reducing main- 
tenance farming. After the Black Death wool had become the staple 
of the country. Its paramount importance is evidenced in that the 
Lord Chancellor sits on the Woolsack and in such important build- 
ings as Staple Inn in High Holborn at the gate of London proper. 
We were renowned through Europe for our wool trade, at its peak 
in the time of Henry VII, and we have never entirely lost it. Even 
such ancillary trades as parchment-making from the sheepskins 
lingered on as at Hitchin. 

Robert Bakewell,! a tenant of the de Lisles at Dishley, near Lough- 
borough, bred his sheep to be like a barrel on four short legs: he 
bred for wool and mutton. He ‘doubled the weight of the carcass 
of mutton at Smithfield in fifty years’. He so bred both sheep and the 
Leicestershire long-horn cattle as to improve the roasting pieces, 
not the boiling pieces; and he would show his many visitors, with 
pride, specimens of the organs of his sheep, preserved in spirits of 

1 Mid-eighteenth century. 
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wine, and contrast the compact chambers of the stomach with the 
flaccid organs and distended paunch of the rauncy long-legged sheep 
then elsewhere almost universal. You may see the latter faithfully 
limned in Sidney Cooper’s pictures. In the hospitality of his kitchen 
Bakewell would tell his guests, amongst them the Russian Ambassa- 
dor, of fifteen sheep of his breed he kept loose in the lanes, getting 
their own living on the grass verges and which were fat and well, 
while fifteen more of the common breed, running with them, were 
skin and bone. 

Bakewell and others as great or greater, from Jethro Tull to Coke 
and Townshend, might point the way to self-sufficiency; and the 
poor brave Admiral, Lord Collingwood, might plant his acorns; 
but the face of England was changing and the ‘dark Satanic mills’, 
as William Blake called them, were creeping over the land. 

‘The lords of the loom’ in Lancashire it was that pronounced the 
virtual extinction of maintenance farming, indirectly, by the glitter 
of their money. Though the pay was miserable enough in all con- 
science, yet to unlettered minds a roll of silver coins looks more like 
wealth than a bag of fine wheat every week. Nevertheless, when the 
money value of wheat fluctuated violently, even the unlettered might 
have reflected that the food value did not; but success with the wool 
trade and others depending on craftsmanship dominated Europe. 
The great nobles of Russia would order from Yorkshire fine scarlet 
cloth for the liveries of their hosts of servants. Even when Napoleon 
had interdicted all trade between Europe and these islands, he him- 
self was forced to smuggle into France top-coats from Bradford and 
boots from Northampton for the use of his armies. The artisans had 
to be fed, and corn began to come in from the New World. It was 
cheap, and laws protected the farmers from competition. In 1849 
bad harvests here, and Cobden, ended that problem in a manner 
unwelcome to our corn growers. After 1851 and the Great Exhibi- 
tion the dominance of the world by the skill and enterprise of our 
artificers seemed for ever established. ‘The liberal heart deviseth 
liberal things’, politicians cried; but perhaps what they thought 
liberal was cheap food for cheap labour, and perhaps some of them 
profited by the result of that cheap labour. The prairie lands of North 
America, they said, afford potential supplies of corn which are un- 
limited. How sadly wrong they were, began to be seen first when the 
farmers of America had to stop the policy of eating further and 
further into the unused prairie because none was left to eat into and 
to return to the mixed farming of their forefathers—‘ dry farming” 
as they called it. It was too late: the loss of the soil of their arable 
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has been tragic, and the ‘dust bowl’ has given their statesmen their 
greatest problem. None the less, here in England the confidence of 
the leaders of industry that we could live by the export of our manu- 
factures alone, importing our food from abroad, grew and grew till 
by 1914 we produced barely one-third of the food we needed. During 
the war years up to 1919, to the eternal credit of our farmers, the 
proportion was raised to a point which the doctrinaire spokesmen 
of the industrialists had long been proclaiming was quite impossible. 
Thousands of acres had been allowed to ‘tumble down’ to grass, 
which means neglectfully left to bear the product of any seeds which 
the wind or the birds carried to it or which happened to be already 
in the soil. It was said not to pay to lay it down properly, under a 
covering crop of corn, with seeds of fine grasses from Aberystwyth 
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One of Bakewell’s sheep by Schiverbbelie 
(Nichols, History and Antiquities of Leicester). 


or some other reputable source, which would have allowed the graz- 
ing to justify itself at any rate as a source of beef or milk, or even 
wool and mutton, even if the farmer could no longer afford to pay a 
ploughman. 

Foreseeing men might have supposed after 1919 that we had had 
our lesson. Never again would profit have tempted England to 
abandon provision. For in the interregnum between the wars it was 
soon evident to every schoolboy that the ‘war to end wars’ had been 
nothing but the first stage of the conflict. Yet once again the farmers 
were thanked politely and told point blank by Mr. Neville Chamber- 
lain that the true policy for England was not to increase her self- 
sufficiency nor even, he gave them to understand, to maintain what 
they had; but to buy her heavy foodstuffs, meat and wheat, from 
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abroad in order that their price might pay the foreigner for the 
export of our manufactures. What a blow! just at a time when 
Germany was buying week by week three hundred or so cattle from 
the Irish market, cattle which were actually slaughtered on board 
their transports and put into store, refrigerated or otherwise pre- 
served for the coming war. When war again blazed out, our farmers 
with a patriotism which refused to be discouraged performed the 
same miracle which they did in the 1914 war—the same, but greater. 
Once again, owing to the necessity of home-grown food, both for 
human and animal consumption, the trend from arable to grass 
farming has been reversed. Speaking in Belfast (15th August 1944), 
Mr. R. S. Hudson stated that the total arable acreage had been greatly 
increased and ‘now stands at 19,000,000 acres, the grassland having 
decreased from 19,000,000 to 12,000,000 acres. Food production has 
increased by over 70 per cent in five years. All imports of animal 
feeding-stuffs have ceased, everything necessary being grown on the 
farm.’ Those useful remarks I take from a notable thesis for the 
R.I.B.A. on the subject of replanning a village by Mr. Edward Craven 
of Worcester. What the future holds for our farmers it would need 
a very wise seer to foretell. 

A week ago I received from a highly placed doctor an inquiry as 
to compost making, an art which he had already employed for some 
years, and he said that he felt that it was necessary for individuals 
personally to make serious preparation for the cultivation of their 
food, seeing that the outlook throughout the world for any continua- 
tion of the imported supplies which we had come to regard as normal 
was at least doubtful, if not black. His concern was with the adequacy 
of food and, not less important than the adequacy, its quality and 
freshness. Indeed, if quality be superb and freshness perfect, a less 
amount of the most important kinds of food suffices. Sir Leonard 
Hill has put on record the case of a well grown and athletic lad who 
ate freely of salads, but far less of other foods than would supply the 
normal necessary calories. Yet he was in grand trim and condition, 
and could sustain fatigue, walking great distances rapidly, in a way 
very exceptional nowadays. The late Sir Bernard Greenwell who, 
with success, farmed an enormous acreage in Surrey told the Farmers’ 
Club in Whitehall that he fed his animals on food which he grew him- 
self. He manured the land with compost and the product was first- 
rate. In milling the grain no extraction method was employed and 
100 per cent of every ingredient remained. And on this his animals 
did better, bred better, and ate less, 10 per cent less. 

What, then, is our problem now? Happily we are still, at the turn 
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of 1945-6, in substantial measure self-supporting. It would be only 
too easy and to some politicians tempting to fall back to our pre- 
war state in which we were mainly dependent on imported food. 
We were like an army, which had marched out from its bases, and 
had daily stretched the length of its transport till that could hardly 
overtake the active force. The long neck of the turtle was vulnerable: 
an attack on the lines of communication might easily have caused 
disaster. 

Let us never return to the foolish dream of diminishing this island’s 
productivity of food. But with it all we shall want some help; we 
shall want at least some food from many parts of our Empire and 
possibly other lands too. Let us pause and consider what sort of 
food we want. 

Our great problem is the one indispensable nutrient, protein. 
How are we to ensure that there shall never be wanting for our 
children and for our hard-working men and women supplies of first- 
rate protein in fresh condition upon several days of the week? In 
feeding our nation we do not seek profusion, but at all costs we must 
avoid penury. ‘Less but better’ may well qualify our thoughts. The 
supply of protein of high quality in moderate amounts is the country’s 
immediate dietetic responsibility. It is the protein that must needs 
be better. If the reader will accompany me a little way into theory, 
I will point out why this matter touches us so nearly. 

In his report for 1933, the Medical Officer of Health of Cardigan- 
shire, Dr. Jones, drew attention to the change for the worse in the 
health of the ordinary country people in his area—hard-working 
small farmers. He goes back a long way in making the comparison 
between their state now and that prior to half a century ago. Giraldus 
Cambrensis, who travelled Wales to preach the third Crusade in 1188 
and gave an account of his journey in Jtinerary Cambrense, a sprightly 
and interesting book, said : ‘They often make use of a thin and broad 
cake of bread, baked every day, and they sometimes add chopped 
meat with broth.1 Almost all the people live on the produce of their 
herds, with oats, milk, cheese, and butter, eating flesh in a larger 
proportion than bread.’ Cheese, butter, and milk they had enow, 
indeed, a-plenty. On that fare the folk were in grand fettle. Then, 


1 . Jones tells me chopped meat with broth is called cawl—in full, potes 
ati high being translated, means cabbage soup. It contains meat with leeks, 
cabbage, potatoes, barley, peas or beans, and is a pleasant food but athe 
offered to strangers as being too homely. He recalls, too, in his grand at ae 
house the bread was of barley or of whole wheat-meal, ‘broad cake of Ai ‘ 
cooked on a griddle. There were many dishes made of milk and oatmea sis 
as Ilymry, an oatmeal jelly eaten in milk for supper nearly every night as we 
as porridge for breakfast. 
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after about 1890, came the change, and in three or four decades 
degeneration. You might visit a farm where the old-style home-grown 
food had loaded the kitchen table at your visit ten years before; but 
the old mistress was dead, the old master a cripple in the chimney 
corner, and the young people who had followed them had not fol- 
lowed their ways. Instead of the appetizing meal for which you 
looked, there would be the conventional ‘tea’—white bread and 
butter, or margarine, for they no longer made the butter, insipid 
pastries made with white flour, and bought jam. The crops the new 
farmer grew were sold on the English market. He had gone in for 
business farming and maintenance farming had gone by the board. 
And with it had gone the health of his household. 

Formerly the Welsh were free from dental caries. They are not so 
now. On the food bought from the shops caries is common. And a 
sallow complexion, too, has become usual, characteristic of the 
decadence of the formerly sturdy and robust Cardiganshire Welsh. 
It is necessary to speak of that regrettable change of colour. Dr. Jones 
attributes it to achylia gastrica, a term which means that there is too 
little juice in the stomach. The term tends to be replaced by another, 
achlorhydria, which means that there is little or no hydrochloric acid 
in the stomach. After meals, as the reader is aware, that acid should 
be present to assist the pepsin in the digestion of protein. Chronic 
dyspepsia, which is failure to digest properly, is not the only result 
of this shortage. There is a connection between this state of affairs 
and the anaemia, to which the sallow complexion is due. It is a kind 
of anaemia associated with shortage of two substances, to be men- 
tioned below, which combine together to form a third. The third is 
stored in the liver. From the liver this third substance is handed out, 
as it is wanted, to the blood and, reaching the bone marrow, acts as 
the stimulus to the formation of red corpuscles. It will, of course, 
be obvious to the reader that, if one of those two substances which 
combine together to form the third be deficient in amount or actually 
missing, the manufacture of the red corpuscles in the marrow will be 
reduced or will cease. A profound anaemia will result. 

It remains to inquire what are the two substances. One is a ferment 
made by the wall of the stomach and, in health, always present in 
the gastric juice. The other substance is in the food. It is only present 
in protein food. The ferment, which is supplied by the wall of the 
stomach and which is therefore an intrinsic ingredient of the gastric 
juice, is called the ‘intrinsic factor’; whilst the other one, which is 
part of the protein food, is called the ‘extrinsic factor’. It comes to 
this, then, that anaemia of a severe character may be rightly attributed 
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to paucity of high-class protein. But the special role of good protein 
food does not end there. Just as, for the purpose of forming the red- 
blood corpuscles, the intrinsic factor from the wall! of the stomach 
combines with the extrinsic factor which is something which is in the 
protein of the food, so two other intrinsic and extrinsic factors, from 
similar sources, combine to form a substance essential to maintain 
the nervous system. Thus, without supplies of good protein, anaemia, 
and nervous disease are inevitable. 

We, as a nation, are seriously confronted with the necessity of 
providing our people with continuous, if moderate, supplies of high- 
class protein : dairy products, including cheese and eggs, fresh meat— 
not frozen, if possible not even chilled—fresh fish (both pelagic,such 
as herrings and salmon, and also demersal, such as plaice) and fresh 
poultry and—the reader’s own predilection will extend the list. 

Protein is the substance nearest to protoplasm, which is the actual 
stuff of life. It is built up into the stuff of life; and activity proceeds 
thence, the stuff of life being destroyed in the process. Life may be 
compared to a flame: it is continuous, but that which is present at 
any moment is transient though constantly replaced. The products 
of its combustion are combined and these recombined products after 
months or years once again feed the flame. This is the condition so 
far as we know of the continuance of life in the world. To abandon 
allegory and speak plainly: the wastes of life, common things such 
as hay and straw,? dead leaves and sticks, and in the long run timber 
even, the dead bodies of all animals, their dung and fur, the sloughs 
of snakes, things small and great, moult feathers, the sewage of our 
great cities, all their rags and shoddy, and a vast acreage of newsprint 
(though printing ink, like chemical antiseptics, is a regrettable 
admixture)—all these must be somehow worked and fermented 
together by the restoring hand of Nature and brought once again to 
contribute to the soil, and thus to form humus, in some sort, and 
eventually both to supply the soil solution of nutrient salts and to sus- 
tain the mycorrhiza which feed the plants growing on the green carpet 
of the earth. In the sea, too, the law of return holds sway. It is auto- 
matically and completely obeyed. The decomposition of the marine 
wastes and their reconstitution into the substances which on the lit- 
toral and in the sargossa feed the seaweed and, throughout all the 
oceans, supply their sustenance to the diatomes, has continued 
through the ages, a perpetual miracle, by man almost unremarked. 


1 Exit of the stomach. 

2 Hay and straw are of the greatest use to the soil after being consumed by 
animals. Bakewell used to say: ‘If I had more straw than my animals could eat, 
I would borrow my neighbours’ animals to eat it rather than sell it. 
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He has thought less about it even than about the green carpet under 
his feet on the dry land: that he has taken for granted ; but it has never 
occurred to him that the bottom of the sea was one of his vital con- 
cerns. The myriad diatomes which, though microscopic and looking 
only faintly yellow under the microscope, are so uncountably numer- 
ous that they give the ocean its dark green tinge—the diatomes are 
the vegetable food of the myriad copepods and other tiny marine 
animals that teem in the upper two feet of the sea water. Indeed, this 
layer of water contains an animal life that, in number and variety, 
rivals that of the top spit of the dry land. 

The humus, as those who have followed the teaching of Sir Albert 
Howard understand, feeds the soil fungi, including those which bear 
a special relation to the roots of plants and are as necessary to them 
as the fungous component is to the green alga which is the other 
component of a lichen. 

The agricultural future, if it is to confer health upon humanity, 
must make the doctrine of return its basis : it must anxiously husband 
the wastes of life, not only in shippon, stock-yard, and field, but also 
in the great cities. It must, by apparatus which has been devised, 
immediately separate from liquid sewage every particle of solid 
above an eighth of an inch or less, before extensive putrefaction shall 
have taken place. The solids, so separated, can be removed in a 
variety of ways, perhaps best by a mechanical worm revolving in a 
cylinder. The worm resembles a corkscrew narrowing at the top and 
is designed to put pressure upon the extract so that only 5 per cent 
of water remains. Then the retrieved solids must be composted with 
vegetable refuse to make the essential plant food. The mechanical 
details are quite inessential: I mention them as illustrative of what 
is easily practicable. The grand principle and objective of agriculture 
is the continuous supply of fresh humus. It will hold and conserve 
the moisture ; it will maintain the crumb structure and afford, within 
an area of land, many times that area of nutrient surface, namely the 
sum of the superficial areas of the soil particles. These in a loam, are 
one-tenth the size of sand grains and, being coated with humic acid, 
are the ideal feeding grounds for the rootlets of plants. 

If protein is to be of the best quality, the plants themselves must 
be properly and congenially fed. Many examples throughout this 
book will have established that thought in the mind of the reader. It 
is necessary to recall the ordinary teaching of the botanists, that the 
nutrient salts taken up by the plant’s roots travel by the sap to the 


1 To retrieve the urea and potash of the urine i i i 
urine is baffling; but filtration of 
the effluent though a medium based on sawdust is worth pareutantindl 
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green leaf and there, under the influence of chlorophyll, the green 
colour plastids, are synthesized or combined together with carbon 
dioxide from the air, into the plant reserves including the protein. 
But I have also laboured the point that the researches of Sir Albert 
Howard, associated with those of Dr. Rayner, have established, not 
in the view of every botanist and agriculturist but definitely in the 
view of many whose opinion is unrivalled, that this synthesis or 
manufacture of protein, if it lack the contribution given by the root 
fungus, is imperfect. It is the presence of ample humus that favours the 
life and work of soil fungi, the mycorrhiza included. Artificial chemical 
nutrients have no place in these functions: they are redundant, and 
we have seen in what respects they are detrimental. Ask the worms! 

I cannot speak with confidence about a more subtle reason given 
for the hopelessness of using artificials either instead of humus or to 
supplement it. It would take me too far from my moorings to attempt 
to relate how the modern experts on bio-physics and on sub-atomic 
physics speak and think of food not as a material substance, but as 
activity. It will be clear to the reader that, if we have to regard the 
food of plants no longer as the gross material we thought it but as 
composed of millions of centres of activity, it may be essential that 
its activities should harmonize with those of the living thing, namely 
the plant, which it is intended to feed. It has been suggested that the 
activities of chemical manures do not so harmonize. I am quite 
unable to judge whether this consideration has any validity in deter- 
ring us from the use of chemical manures; but the onus of proof lies 
on the chemical advocates. 

But there is no need for the ignorant to try to justify successful 
practice in garden and farm by arguments remote from his sphere of 
understanding. I would sooner rely for confidence upon such an 
example as this: If you have a pasture field which is very poor and in 
disgraceful condition, and another which is in grand heart and all 
that it should be from the use of compost or equivalent sheet-com- 
posting achieved by the hoof cultivation and judicious grazing of 
well-fed stock; and if you go to each field with a bag of complete 
fertilizer of the chemical order and sow the fertilizer upon them in 
limited patches, say, in the form of your own initials, after the due 
lapse of time for growth you would be able to read your initials out- 
standing as good grass upon the poor field, but upon the good field 
you will read nothing. You will not have improved upon Nature. 
The cheap and sound methods of Nature—they can be organized 
very cheaply, as Mr. Sykes and many others have shown—derive no 
assistance from the products of the chemical factories. 

Q 241 


LET US PREVENT FAMINE OF QUALITY 


The task before civilization is to clean up its own mess. When 
Cobbett called London the wen, it was no more than the truth, and 
in spite of the magnificent work of the public health officers, doctors, 
and engineers alike, almost all collections of houses in great numbers 
must be regarded as pathological, for they seldom make any provi- 
sion whatever for the use of the wastes of which they have to dispose. 
A civilization in which that occurs is self-destructive. But civiliza- 
tion should not be a machine. It should be alive. A machine wears 
out and has to be mended by powers outside itself. It is the charac- 
teristic of life that it is self-repairing. And if one go further and take 
the large view, it is true to say that life allowed to run its natural 
course, or led by human knowledge and skill in the manner ordained 
by Nature, does not at death cease to be in some sense a factor in 
life. The familiar phrase, ‘the doctrine of return’, implies that what 
has been alive of the animal kind conspires with what has been alive 
of the vegetable kind to engender the source or food of fresh plant 
life and that, in its turn, is the stay and sustenance of beasts and 
mankind. 

No-one thinks of the grease and grime which smear the hands and 
overalls of a working engineer as reprehensibly dirty; but humanity 
feels fastidious and shrinks from any prolonged contamination with 
filth of organic origin. We know in our bones that it is waste. What 
we have now to establish as the thought and practice of responsible 
people is that the time has come when the complete utilization of 
organic wastes must so be ensured as to supply humanity with its 
food and with most of its raw materials. It is no good for us to say 
airily that these are solely the product of the well-maintained soil, 
unless the duty of that maintenance enters into our heart and con- 
science, and indeed into our religion. When R.L.S. sang: 


‘I fling my soul and body down 
For God to dig them under,’ 


he was ill and in the expectation of death; he knew he had finished 
his course. He may have written with the inspiration which some- 
times comes at such moments: the lines ring with an eternal truth. 
He is thinking not only of his body but of his spiritual part. Though 
I doubt if the subject may be rightly fragmented and separated, I 
may not here follow that part of his thought. 

Picture to yourself a world of consistent cleanliness, a world in 
which the rubbish and waste are not only removed from house and 
town, where the reign of sweetness and light is perpetual; but also 
recombined, with promptness and intelligence, into the herb of the 
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field, the fruit of the orchard, and the fresh green produce of the 
costermonger’s barrow. Such remarks as these, as Victor Hugo knew, 
as Vivian Poore knew, as Sir Albert Howard knows, are no mere 
attempt to be poetical, but are sheer well-established common sense ; 
and they have been recognized as such for hundreds, nay thousands, 
of years. ‘Much food is in the tillage of the poor; but there is that is 
destroyed for want of judgment.’ What a condemnation of some of 
our public health authorities which, with a want of judgment no 
longer excusable, if ever it were, are destroying the source and sub- 
stance which could provide the tillage, or manure! which is Norman 
French for the same thing, for growing the food of their townsfolk. 
The value of organic replenishment for the soil was very clearly 
recognized in the long-ago days when that was written. The working 
oxen were not valued only for their strength of muscle, but also for 
the strength of the manure they produced. ‘Where no oxen are, the 
crib is clean; but much increase is by the strength of the ox.’ Those 
who destroyed organic matter wantonly, as do our gardeners only 
too often by piling it on a bonfire, receive a sharp reprimand from 
Isaiah who, when referring to the garden of a forsaken house in 
which a tree had been gnawed by the cattle, says: ‘When the boughs 
thereof are withered, they shall be broken off: women come and set 
them on fire: for it is a people of no understanding.’ We have lost 
and ignored this ages-old wisdom. Lord Teviot in the House of 
Lords, in a recent debate on soil fertility, castigated the keepers of 
one of the London parks for the same lack of understanding. The 
gardener who defends his bonfire as being an agent of tidiness and 
potash has not learned that he would get all the potash and much 
more of value if he would compost his sticks and leaves. Old John 
Evelyn, the first secretary of the Royal Society, knew all about com- 
posting wood and, in especial, willow. A compost of that, he said, 
makes the finest seed bed ever. 

Suppose Parliament were to empower the Government’s chief 
medical officer actually to carry out the instructions of innumerable 
laws that no sewage or impure effluent shall be cast into a river, what 
an England we should have! With our present degree of knowledge 
and ten years’ determined work, putting into force the existing laws 
pruned of their remissions and evasions, this outlawing of pollution 
could be achieved and in thirty years or so we might once again 
have abundant salmon not only from such rivers as Mr. Bedding- 
ton and his Committee so long have tried to keep clean, but also in 
our greater streams in which that fish, once so prolific, is now almost 


1 Main-euvre = hand-work. 
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extinct. The objection that locks and other obstructions would any- 
how prevent it is easily met: fish-ladders to sidetrack the obstruc- 
tions are the answer. 

The beauty of the English scene which odd lines of Elizabethan 
poetry still conjure up depends not a little on the purity of the waters : 


‘Fields which been 
Fresh and green, 

Mottled with Spring’s flowery painting, 
Through which creep 
With murmuring crooks 
Crystal brooks 

To refresh my spirits fainting .. .” 


This was the work of no mere translator of a Hebrew psalm in a 
manner fashionable in the age of Drayton, of Spenser, and of Lyly 
of the Euphues: he wrote of what he actually saw and felt in his 
walks abroad. England was still nearly all countryside. In the narrow 
human warrens in the old cities there were pest-holes. That is true 
enough, but the area affected was so minute that it needed excep- 
tional conditions such as the coincidence of several bad harvests 
with the entrance into the country of plague-infested rats to start a 
pestilence. The ordinary life of the country was normal. That sounds 
a moderate statement. In making it I am aware, however, that it 
implies a tremendous claim; nor do I wish to pitch my claim too 
high. To be normal is to be well. It implies that the individual shall 
have been brought into this world of good parents, untainted by 
disease and fed as Nature meant them to be. By that expression I do 


1 In regard to providing our people with fresh living food a-plenty, I have 
a small but useful matter to refer to: fish-ponds. About 1936 the Ministry of 
Agriculture and Fisheries issued a small pamphlet through H.M. Stationery 
Office, On the Culture of Fish in Ponds (Bulletin No. 12, price 9d. net), an attrac- 
tive booklet by Mr. C. B. Hall, D.S.O., of the Fisheries Research Station, Arles- 
ford, Hampshire. Further information about the matter may be had, free of 
cost, by writing to the *Naturalist-in-Charge’ at that address. 

Mr. Hall tells us that fish culture here, though hardly carried out at all except 
for trout, is not only possible but easy. He does not deal with trout, but only 
with carp. The hardy, quick-growing, fine-flavoured carp, Common or Scale 
Carp, is the best fish for the purpose. It is not the Mirror or Leather Carp. He 
tells us that all over Europe to 1936, notably in Germany, Austria, and Italy, 
these carp were bred on a very large scale. I suppose the old monasteries, who 
knew so much about life that we have forgotten, carried out this fish culture 
too, till Henry VIII stopped them doing anything. 

_A little more detail about Mr. Hall’s suggestions may be welcome. ‘ Natural 
sites’, he says, ‘for ponds are easily found, on broken waste lands, thus provid- 
ing a means of making use of waste and marshy land. Depressions of the 
ground, a succession of narrow little valleys, and muddy water-holes, all [he 
says] make excellent ponds, and by the skilful use of the levels in undulating 
lands, ponds can be constructed without much expense,” 
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not imply that after infancy any limited scheme of dietary should be 
employed: I imply only that their food shall have followed the 
commonsense principles which we have discussed in this volume. 
Very much disease and disorder flows from the simple shortages in 
the soil of the human seed bed. I have tried to indicate that the whole 
hope of the future lies mainly in the replenishment both of that and 
of the actual soil of our fields. In olden times mistakes were abun- 
dant, but they were crude and elementary. We have recognized mis- 
takes of that sort and remedied them ; but our civilization is overlaid, 
like a garden bed with ground ivy, by a network of trammelling, 
sophisticated methods in the handling of food, custom, and error, 
which choke and strangle the germination and development of that 
modest quality—normality—than which we ask nothing better. In 
old England few there were who did not receive a part, most often 
the bulk, of their sustenance from soil which had not been abused 
and which often retained some of the virtue of the great oak forests 
which spread far and wide over our land. Even under the Poor Law 
of the eighteenth century, dairy products were abundant and even if 
a man might not taste the King’s deer—and many tasted it of whom 
the King did not know—yet barley bread and the best cheese in the 
world made much amends—and salmon! 

In the above paragraphs I have tried to hint at a reformation which 
I am often told is impossible, but which, despite a lifetime of dis- 
couragements in public health affairs, I still believe is the aim which 
we should have. That aim is nothing short of civilization clearing up 
its mess by the recognition and use of the doctrine of return. If a 
statesman who held to the truth of that doctrine and who, unin- 
fluenced by vested interests which illegitimately block the future well- 
being of the land—and let me say that I do not think it is the land- 
owners of agricultural estates on whom criticism lies, but rather the 
opposite—if such a statesman were to put in force the existing laws 
forbidding pollution of watercourses and were to repeal every excep- 
tion and excuse for disobedience to them, then once again we should 
look upon ‘England’s green and pleasant land’. Think what it would 
mean. We have to undo the slovenly, time-serving work of the last 
hundred and fifty years. The statesman, with what the French call 
le sens de possible, would envisage his task with a grim realization of 
what confronted him; but what an England would our grandchildren 
see? It would be one of beauty and health hardly now dreamt of; 
it would be one in which such incidents would be possible as those 
which the readers of Sir Walter Scott’s Redgauntlet meet in its earlier 


chapters. Do you recall them? 
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Young Darsie was wandering on the Scottish shore of the Solway 
Firth when he saw a sight which thrilled him. The sun was setting 
over the Irish Sea and the scene, together with a mood of expectation 
in the youth of something new in experience which accompanied 
recent release from drudgery, prepared him for exceptional interest. 
Alone, it was so unusual as to excite the lad and rivet his attention. 
A number of horsemen with spears were hunting salmon, chasing 
the fish ‘at full gallop . . . as you see hunters chasing boars in old 
tapestries’. The salmon ‘are so swift in their own element that to 
pursue and strike them is the task of a good horseman with a quick 
eye, a determined hand, and full command both of his horse and 
weapon. The shouts of the fellows as they galloped up and down in 
the animating exercise—their loud bursts of laughter when any of 
their number caught a fall—and still louder acclamations when one 
impaled a fish upon his lance gave so much life to the scene that 
young Darsie caught the enthusiasm of the sport and ‘ventured for- 
ward a considerable space on the sands’. Too far!—he knew not 
the neighbourhood. The leader of the fishermen, galloping up to him 
in the dusk, asked him if he had a mind for the next world, the lad 
not having realized either the quicksands or the tides of Solway. The 
same sportsman rescued him from his danger and took him home to 
supper. The meal was a happy pendant to the day of one so recently 
from the drudgeries of Edinburgh. He watched the preparation with 
interest—so did his host’s dogs. An elderly woman arranged the fire 
to receive a gridiron, and took from the well-filled pouch which the 
sportsman had hung up by the door one or two salmon or grilses, as 
the smaller sort are termed, and selected that which seemed best, cut 
it in slices, and prepared it as a grillade, the savoury smell of which 
affected Darsie profoundly. Even the sportsman’s disciplined dogs 
departed so far from propriety that they slobbered a little as the rich 
scent from the chimney was wafted past their noses. The salmon 
steaks, flanked by barley bread, a jug replenished from a black jack 
of ale, and a large wooden bowl of potatoes, completed the whole 
meal, and the sauce provided by the keen air of the Solway sands 
hardly needed the sprinkling of lemon upon the fish to complete the 
excellence of the supper. 

No question that the fish was fresh. It would also have a quality 
which at first sight might seem regrettable—it would have been 
wounded by a spear. While such a wound may seem cruel, it is 
obvious that a quick death so is far preferable to the slow asphyxia- 
tion from which all netted and hooked fish die, except those to 
which merciful fly fishers and anglers give the coup de grace. Apart 
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from this consideration, wounding of the flesh of certain fish, called 
‘crimping’, is employed, according to Mrs. Beeton, to increase the 
firmness of the flesh by contraction of the muscles. She says further 
that the popular notion that fish must be crimped while alive is 
wrong; but that it must be done immediately after death. ‘It is said 
that crimped fish keeps longer than fish in its natural state.’ I have 
always been uncertain and unhappy about this. Slashing muscles 
releases their electrical potential. How can that be advantageous? 
—The fish were ascending Solway. The grilse had been a year at sea 
and they ran up to 84 1b. or so, perhaps less. Young salmon had been 
at sea two years or more, and they were both in their silver. Since 
they had come down from the spawning beds, high up in the rivers, 
going through stages of fry, parr, and smoults, and reached the sea, 
their food would have been young herrings, small crustacea, and 
various little fishes. By the time they sought the mouth of their home 
river again, their store of nourishment would be tremendous. It 
would be packed between their flakes of muscle or myomeres. It has 
been reckoned by the Royal College of Physicians that this store of 
nutritional wealth contains potential energy enough to raise the fish 
from sea-level at the river mouth up to the spawning beds in the 
upper reaches not just once nor twice but 570 times. The salmon leaps 
will require some of this energy and the spawning which takes a week 
will require much. Thereafter the brown lean kelt makes his way back 
to the sea, where in due time he may recover. What an opportunity 
to acquire good store of protein of the best quality to take salmon 
on his way upstream. If the Hudson Bay salmon in similar state 
could be flown by carrier plane, and neither chilled nor frozen, but 
delivered in a matter of hours to London fishmongers, we should 
have an addition of real value to our supply to high-quality protein. 


We are enjoined ‘take no thought what ye shall eat’ and have dis- 
obeyed the injunction. We have processed and preserved our food, 
refrigerated, dehydrated, desiccated, and fragmented it and we have 
even made such impious claims as to ‘reinforce’ or ‘reconstitute’ 
what should be the natural produce of the soil. We are unmindful of 
the tremendous pronouncement ‘in the sweat of thy face shalt thou 
eat bread’. The gardener Adam, and Abel, the flock master, those 
symbols of normal humanity, have been ignored by an industrially- 
minded generation. Ignored to our cost. Not the strain of war only 
but the strain of civilization coincide to present to us a problem 
unprecedented and complex, shrouded in anxiety. 

To turn from the beginning to the end of Holy Writ, an example of 
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strenuous action at a moment of despair will serve as a parable to 
sustain us when as now the outlook for the world’s nourishment is 
blurred with a miasma of deficiencies, and begins to be clouded with 
the threat of famine. The story is the familiar one: ‘I go a fishing’, 
cried Saint Peter and in that night of profitless toil did not dream 
that at dawn he would draw ashore a net overfull yet unbroken, a 
fire of coals being ready with fish broiling thereon, and bread at hand. 
And that there would stand by this homely and welcome provision 
a Presence he was between despair and hope ever to see again. 
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COLOSTRUM 


Na everyone may know that the first breast milk or colostrum 
is five times stronger than the later milk. To be precise, whilst the 
milk in the first few days has about 5-7 per cent of the protein 
constituent, that after a week or ten days has much less, and by the 
end of the month it is only 1-6 per cent. Thereafter the proportion 
does not change. It is commonly supposed that the strength weakens 
as time goes on, but this is not so: the proportion of the protein is the 
same at the ninth month as at the first. 

This protein is a particularly valuable and digestible kind; but 
what a substantial affair it is will be suggested to anyone who has 
enjoyed in a farm-house the product of the early milking of a cow. 
A very little heat turns the beest milk into a firm custard. A dariole 
of this with a zest of lemon and a scrape of nutmeg is one of the 
choice pieces of rural hospitality. The protein of breast milk however 
is not of this firmly setting kind but is mostly lactalbumin and lacto- 
globulin which do not clot in the stomach. These resemble the 
albumins of the whey of cows’ milk. The cheese component, which 
heavily predominates in cows’ milk, is almost absent—only 0-5 per 
cent—in human milk. 
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THREE OR FOUR WHOLE-MEAL RECIPES 


Many a good mother, who is convinced of the truth about whole- 
meal and provides it, none-the-less, taking pride in her tea-table, 
affords her family, in the shape of cakes, biscuits, currant-bread, and 
pastries, the worst kind of flour in a profusion of irresistible forms. 
Those produced by wholesale firms are almost invariably of manu- 
facturing flour from which virtually the whole of the vitamin contain- 
ing part is removed. That leaves it 70 per cent flour, which is nothing 
but starch and gluten. The local confectioners who employ self-raising 
flour, bought from wholesalers, are doing the same, without know- 
ing it. For the people at the mill that makes this manufacturing flour 
say the chemicals put in to make it self-raising would ‘kill’ the vita- 
mins in any case, so why leave them in? 

The simple fact is that cakes and confectionery bought over the 
counter are almost never made of whole-meal. 

Yet they can be; yea, none taste so good as those made with it. I 
have scrupled in this book to invade the cook’s domain; but just as 
is was said, two centuries ago, the apothecary is the physician’s cook, 
so to-day it is true that the cook is the dietician’s apothecary. She 
and she alone redeems his theories from sterility and renders his 
philosophy effective. 

Three most competent ladies have allowed me to give a sample of 
their recipes for cakes made with whole-meal flour. May the times 
soon come when they may again be in regular use! I can vouch for 
the perfection of their results. Of course, a ‘light hand’ for pastry, 
like the ‘green fingers’ of the gardener of genius, is an inborn gift; 
but these directions seem simple and, after all, things very similar 
must have been made by our housewives for thousands of years. 

These recipes make no reference to war-time restrictions. They are 
the best way. The reader will make her own austerity modifications. 

Mrs. Tom Hill makes Sponge-cake thus: 

The weight of two eggs in butter, sugar, and whole-meal flour. 
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Three eggs. Beat the butter and sugar to a cream. One by one beat 
in the eggs. There must be no question but that the beating is very 
thorough and prolonged, for no baking powder is used and it is 
upon this beating as much as upon the use of three eggs, that the 
lightness of the cake will depend. Then stir in the flour. Put the mix- 
ture in a cake-tin lined with grease-proof paper and bake it in a 
moderate oven. 


Mrs. Tom Hill’s recipe for Maids-of-Honour. 

This and the recipe for Eccles Cakes, which follows, require pufl- 
pastry, so the recipe for that is now to be given. 

Puff-Pastry: for this half of the whole-meal flour required must 
first be sieved through a silk riddle: it will then be the same as the 
white flour used to be, before 1872. Use 4 lb. of this sieved whole- 
meal with 4 lb. of whole-meal unsieved, 2 oz. of lard, and 14 oz. 
of butter. Rub the lard into the flour. Mix with water to make a 
dough and roll it out to } inch thickness. Put the butter in the middle 
of it and fold it over the butter. Then roll it out once again to 4 inch 
thickness. You must then gather the pastry up into a ball and once 
more roll it out to + inch thickness. Do this three times and then let 
it stand overnight in a cool place. Next day it must again be rolled 
out three or four times. 

To continue now with the Maids-of-Honour: cut the sheet of 
pastry dough into rounds and put them into small cake-tins. Put a 
little jam at the bottom of each—red-currant is the traditional sort 
—and fill them up with this mixture: 

Beat the whites of two eggs to a stiff froth, and then beat into it 
4 Ib. of sugar. Into this stir 2 oz. of ground almonds. 

It is traditional to cross strips of the pastry on the top, Saint 
George’s cross fashion, for I think the cake has associations with 
Richmond, the Star and Garter, and the Lord Mayor’s banquets. 
Bake in a hot oven for 12 minutes. 


Mrs. Tom Hill’s recipe for Eccles Cakes. 

Take a sheet of the puff pastry dough 4 inch thick. Cut it into 
squares and form these into rounds. Gather up the edges a little and 
on each put some of this mixture: 


2 oz. of butter. 
8 oz. of sugar, 
12 oz. of fruit, say 10 oz. currants, 2 oz. candied peel. 


Before use the mixture should be warmed and cooled. 
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You must then pinch up the pastry to cover in this filling, giving 
it a little twist to fix it. Then dip the cake in water and then in sugar. 
Then put them upside-down on the baking sheet and if necessary 
flatten them a little with a rolling-pin. Then with a knife make a little 
cut in the middle of the top crust. Then bake them in a hot oven for 
12 minutes or so. 

Mrs. Tom Hill makes her cakes smaller than is customary: she 
makes them about the size of a crown piece, a most popular bonne- 
bouche. 

Eccles may claim to be the place of their origin; but the late 
Florence White, in Good Things in England, discloses that the recipe 
came from Cheshire, not Lancashire. Mrs. Raffald, who was house- 
keeper to Lady Elizabeth Warburton of Arley Hall, gave it as a 
wedding present to a good maid, who it seems, married one Brad- 
burn, and lived and sold her cakes at an old cottage opposite Eccles 
Cross. As there was no oven, the famous cakes must have been baked 
on the bak-ston. 

Mrs. Raffald added all-spice and nutmeg to her filling and was 
particular to heat it in a pan a few minutes and then to put it into a 
basin to cool down. 


Mrs. Schofield’s recipe for Parkin. 


Ingredients: 
3 Ib, Medium Oatmeal 2 Ib. Syrup 
4 lb. Pinhead Oatmeal 2 Ib. Black Treacle 
41b. Whole-meal Flour 3 lb. Butter 
1 oz. Ground Ginger $< lb. Lard 
Four eggs 


Method: Beat the butter and syrup together, add the eggs one by 
one, beating well. The success depends on the thoroughness of this 
whipping—the parkin would otherwise be too close. Then add the 
warmed black treacle and stir it well in, and finally add the dry 
ingredients, scattering them, little by little. Mix thoroughly with a 
wooden spoon. Pour into a deep tin lined with grease-proof paper, 
greased, and bake in a very slow oven for four or five hours. 

N.B. First line the tin with thick brown paper before lining with 
grease-proof ; this helps to prevent burning during long, slow cooking. 

In the old spacious days the matriarch would stick blanched 
almonds in, making names or patterns—and wasn’t it good! Another 
refinement is to substitute honey for some of the syrup. 

I would direct attention to the portability of parkin. It is ideal as 
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a part of a carried-out meal, and very satisfying. I have known a 
family who often preferred it at breakfast to porridge: indeed, 
compact as it is, one whose fate it is to travel much may find it a 
good alternative to the hotel breakfast cereal. 


Mrs. Gordon Grant’s Whole-meal Bread, fruit-bread, and scones: 

Mrs. Grant has generously allowed me to quote in this appendix 
one or two recipes which may redeem the tea-table from the régime 
of white flour, self-raising flour, and baking powder. 

You need a 14-lb. bag of English stone-ground flour, fresh. In a 
recent letter she tells me she has got a little stone mill of her own 
which is screwed to the kitchen dresser. She puts in the wheat and 
at the touch of an electric switch grinding begins and she soon has 
all the meal she wants. There is as much difference between fresh- 
ground and stale-ground flour as coffee; but, till the little electric 
mill becomes an ordinary part of kitchen equipment or a larger form 
of it on the grocer’s counter ‘supplies you while you wait’, most of 
us must inquire and buy from the best source we can. The best will 
seldom be practicable till these days, in which decades of improvi- 
dence have led to rationing, be overpast. But it is pertinent to the 
present moment to study what we must do to ensure that our children 
shall get the product of a fertile soil, fresh, full, and satisfying. Want 
of interest on the part of the public and vested interests on the part 
of the provider will both be dealt with by the mill on the grocer’s 
counter: it will awaken the interest of the public and side-track the 
vast vested interests which intervene between the wheat field and the 
bread platter. 

Assume you wish to make three loaves, take 


34 Ib. of whole-meal flour, 

2 pints 4 oz. of water, 

1 oz. of salt, 

1 oz. of sugar, and an oz. or so of yeast. 


Try to get sea-salt or rock-salt. The salt sold for the table is generally 
too refined, that is—almost pure chloride of sodium. The salt that 
occurs in Nature, containing as it does a valuable mixture of other 
ingredients, is much better. Our Cheshire mine, at Winsford, affords 
a plentiful supply of this; but, alas, as it is stained handsomely with 
streaks of orange and amber, due to traces of iron, no-one seems to 
want it for human use, and the cows get the benefit : for it is squeezed 
into blocks which clip on to the boozy in front of each cow and she 
appreciates this appetizing salt oe If you will try complete salt 
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instead of the mere sodium chloride of custom on your salad or 
potatoes you will recognize its superiority. It is the same with bread. 
That good bread maker, Commander Bowles, stresses the impor- 
tance of using sea-salt, which is natural in one of his profession ; but 
I think the rock-salt is as good. One variety of it, I understand, is 
sold as Maldon salt. Of salt, as I say, you take 1 oz. One oz. of 
sugar; this is needed for the yeast to live on. Mrs. Grant rightly 
stresses the superiority of the old nursery sugar of Victorian days. 
I have not found much difficulty in obtaining it, even sometimes in 
the war. It is called Barbados Muscovado Sugar. It is a sugar not 
deprived of its proper proportion of natural fruit sugar, but contains 
something of the nature of molasses including its natural salts. It is 
a brownish colour, very sweet, with a very slight taste of its own. It 
is prepared by evaporation only; no chemicals are used. Quite 
commonly, brown sugars of other kinds contain the undesirable 
residue of these in the shape of sulphur dioxide. Barbados Muscovado 
Sugar is quite free from these. 

One oz. of yeast. The Russians put in more yeast than this because 
of its value as food. Mrs. Grant allows up to 4 oz. if you wish; 
but 1 oz. is usual. These are the only ingredients. 

About your baking tins. You will note, of course, that three are 
required, 64 in. at the bottom, 8 in. at the top, 5 in. wide, and 
34 in. deep, that is 2 pint tins. Your procedure is: 

Warm your flour and warm your baking tins. Mix the salt with the 
flour in a large basin and warm it on the oven top or above a low 
gas flame so that the yeast will work quicker. Crumble your yeast 
into a pudding basin, put in the sugar and 4 pint of luke-warm water. 
Leave it for ten minutes to froth up, then stir it to dissolve the sugar. 
Pour this frothed-up yeast into the warm flour and add the rest of 
the warm water. Mrs. Grant remarks that the resulting dough should 
be wet enough to be slippery. Whole-meal needs more water than 
white flour and whole-meal bread is often made too dry; so this 
point about the dough being slippery is one to watch. 

Grease your three baking tins inside: they are already warmed, 
spoon the dough into the warm tins and put them in the oven while 
it is warming up, or about two feet above a low gas flame. Cover 
them with a cloth and leave them in for some twenty minutes to rise 
by one-third, then bake them in a moderate oven, the temperature 
should be 400° F. The baking takes from forty-five minutes to an 
hour. In the Regulo oven 400° F, is about No. 5; ina Mainstat oven 
it is No. E. Whether the bread is too close or too spongy depends 
upon whether you have let it rise enough or too much. If it is too 
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spongy it does not keep moist so long. When you think the bread is 
properly baked tap on the top crust with your knuckles; you will 
soon learn the right sound. Turn out the loaves upside down on a 
wire grid. If they do not come out easily leave them to cool for ten 
minutes. 

Mrs. Grant found out for herself, and experienced whole-meal 
bread makers confirm her statement, that the customary re-kneading 
of white flour dough should not be done in baking whole-meal. She 
tells us that if this be done, the flavour is lost. 


Currant Bread 


Currant bread, raisin loaf—it will take its name from the fruit 
used. The Hunza, it will be recalled, love sun-dried apricots or mul- 
berries in their loaves. Mrs. Grant, for her raisin loaf, suggests that 
instead of making your three loaves of plain bread, you should keep 
back a third of the dough to make one loaf of fruit bread, ‘nearly as 
good as cake’, in this wise—add 8 oz. of raisins, some finely chopped 
candied peel, though the distaste of some families for this may lead 
you to omit it, 4 oz. of melted butter, 4 oz. of sugar, and mixed spice 
to taste. Mrs. Grant, being a realist, says not butter but margarine; 
but true to the principle of telling the best way and leaving the reader 
to make her own austerity modifications, I write, in hopefulness, 
for 1950. 

The dough so enriched is, as in the case of the plain bread, spooned 
into the tin, covered with a cloth and put in the oven while it is 
warming up, or two feet above a low gas flame, where you must 
leave it for twenty minutes or more to rise. It is then to be baked as 
the plain whole-meal bread is. 

Finally, Mrs. Grant gives these simple recipes for scones: 


Whole-meal Scones 


Two large cupfuls whole-meal flour; about } cupful hot water 
(sufficient for eight small scones). 

Knead 2 breakfast-cups of stone-ground, whole-meal flour with 
3 cup of boiling water until all the flour is taken up into an almost 
dry dough. Flatten it into a round cake about 6 in. across and cut 
with four cross cuts into eight triangular scones. Bake immediately 
for fifteen minutes in a hot oven and twenty minutes more in a cooler 
oven. Baking on a wire grid gives a soft undercrust. The inside 
should not be doughy when the scone is cut open. 
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Ruth’s Raisin Scones 


8 oz. whole-meal flour; 2 oz. raisins; 14 oz. butter; pinch of salt; 
sour milk to mix. Add the salt to the flour and rub in the butter. 
Mix to a soft dough with the sour milk. Proceed as for whole-meal 
scones and bake in a moderate oven for twenty to twenty-five 
minutes. 


In my house, whole-meal biscuits are made thus: 

1 Ib. whole-meal flour ; about 1 cupful cold water ; 2 tablespoonfuls 
dripping or lard ; 2 teaspoonfuls of salt. 

Mix the fat into the flour, add the water and salt to make a dry 
dough. Roll the dough out very thin, cut out into any shapes you 
like and bake in a moderate oven till crisp. 
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Aberdeen Angus, cattle, 217 
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Bachstrom, 122 n. 
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eens Lady Eve, 92, (her formula 
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Banks, Dr. Leslie M. P. and McGee, 
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Barley (at Kut), 151 
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Barlow, Sir Thomas, 122 

baron of beef, 222-3 

Barr, Sir James, 85-6 

bearded wheat, 192 

bears and strawberries, 209 

beast (beest) milk, 249 
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circ. 1853), 199 
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beef, 219, 220 

Bell, Mr. Adrian, 143 
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beri-beri, 144-5, 150-1, 171-2, 213-4; 
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B indole-butyric acid, 51 

birds, roasting of, 224-5 

birth-rate, Chapter xv 
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biscuits, soft wheat for, e.g. Rivett’s, 
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ties of, N. India, also the Welsh 
broad-cakes of bread, 237 

Blackheath, Sir Albert Howard’s 
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Bledisloe, Viscount, 169 

blood-pressure, high, 130 

Blyth, 147, 

B.M.A., commission, 85 
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Boswell, Dr., of Runcorn, 19 
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Bradburn’s Eccles cakes, 252 
brain cells, 104 
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bread, see whole-meal bread and see 
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of Denmark, 17-18, 155-7 
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(by Hunza great-grandmother), 97 
(prolonged in Hunza), 97 
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Browne, Sir Thomas, 15 n., 265 
Brunton, Sir Lauder, 91 
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Burgoyne’s, Fife wheat, 192 
burial (in Naples), 14 
Burns, John, 125, 128, 132, 134-6 
butchery, Hunza, 67 
butter, Hunza, 67 


calcium in pregnancy, 81 
calf rearing, 118, 119 
(Hunza), 67 
Calypso, 131 
Campo Santo, 14 
Cannon, 200 
cardiac arythmia, 131 
Cardiganshire, 237-8 
caries, dental (bad teeth), 23, 238 
Mr. Brodie Carpenter on preven- 
tion, 60-3 
AGS Everard Turner on prevention, 
Sir Norman Bennett, prevention 
and immunity from, 62 
Dr. James Shield on low incidence 
in Texas county, 62 
fluorine, 124 
Carpenter, Mr. Brodie, L.D.S., effect 
of food and the way it was grown 
on children’s teeth, 60-3, 118 
arabe tae in Man the Unknown, 


carrion, 238 

cassava, 195 

cattle, milch kine and beef breeds, 119 

caviare, 92 

cawl, 237 n. 

Cere cloth, 94, 96 

cestus, 203-4 

chalk or calcium carbonate as an 
addition to flour. The damage it 
does to the consumer, 187-9 


Channel Islands, 149, 153-5 
chappatties, 27, 66, 177 
Charente grapes, 220 
cheese, 227 
Cheshire: County Palatine of Chester 
Local Medical and Panel Com- 
mittee otherwise called: 
Cheshire Panel committee, 19-30 
Maternal Mortality Enquiry, 20, 
74, 77, 82 
Cheshire P.C., and Lord Woolton, 
126, 166 
Deputation to Col. Llewellin, 168 
Chicago statistics on breast and bottle 
feeding, 101, 102 
Chick, H., 189 
Child, 203-4 
Chinese Soho (chop suey) Restau- 
rants, 152, 207 
method of maintaining fertility, 27 
Chirurgie d’ Urgence, Lejars’s, 95 
Chittenden, 86 
chlorides and 
wheat, 191 
chlorosis, human, 43, 193 
plant, 43-4 
Christ Church, Oxon. The House 
kitchen, 222-3 
civilization and grain growing, 208 
cloister, 16 
clover, Chinese, 87 
cod liver oil, 91 
Coke of Norfolk, 174 
Collingwood on meaning of sis, 
17 
colostrum, 95 and Appendix I, 249 
Commission, Royal on population, 164 
compost, 32, 36 (Hunza practice), 63 
compost of willow, 243 
Indore, 28 . 
constipation, 24, 129 
contagious abortion, 82 (vaccine), 84 
conventional diet v. Sikh diet, 177 
copepods, 240 
Cornwallis’s Fleet, 153 
Cos, Island of, 210 
Costa Rica Coffee mycorrhiza, 48 
costrels, 100 
country doctor, 70 sq. 
Country Doctor, The, de Balzac, 109 sq. 
crease—dirt, 139, 187-8 
cretinism, 107-15 
Crichton-Browne, Sir James, 124 
crimping fish, 246, 247 
crumb structure of soil, 175 
ctenophore, 203-4 
Culture of Fish in Ponds, 244 n. 
curd and crud, 228 
currants, 220 
C.W.S., 7, 168 
cycle, the natural, 27; Lady Eve 
Balfour’s revised, 53 


sulphates—in soft 
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D’s, the three, 147 
D, Vitamin, see Vitamin D 
Dairy Show, 96 
dala, 64, 97 
dandelion, 91 
Daniel, 189 
Danish Food Controller in 1917, 155 
Danish Whalers, 149, 151 
dano, 68 
Davenport, Sir William Bromley-, 
20-30 
deaf-mute, 120 
Deaf Smith, Texas; caries rare, 62-3 
Dean (dentist) of Washington, 124 
Death of a Gentleman, 162 
diets, Indian, 24, 26 
deficiency of Vitamin A. 78-82 
B, 81) and see Vit. B, By, Bo, Be, 
Ci poaa PP; and Vit. C 
D, 81 
demersal fish, 91 
Denman, Thomas, 99-100 
Denmark, the bread of, in the Kaiser’s 
war, 149, 155-7 
dental decay; see caries. 
Derbyshire neck, 108 
destructor (refuse), 200 
Devonshire, Duchess of, 98 
dextrin, 190, 194 
de Zilva, 123 
diabetic and dyspepsia, 206 
diatomes, 239 
Dichpali Leper Co ony rice culture, 50 
diet in pregnancy,! 75-6, 77-82, 90-4 
disease resistance, 82, 85-6 
Disraeli, 169 
doctrine of return, 33, 52 
domestic baking, 191, 253-5 
dough, 190 
Dowson, Dr. 17 
Drayton, Michael, on Cheshire, 30 
Drummond and Wilbraham, 131, 165, 


Ly Selan 
Drummond, Sir Jack, 58, 165, 
167-8, 173 
Duckworth, Sir Dyce, 82, 85 
dulse, 108 


Duncan, Matthews, 100 
dust-bowl of America, 175 
Dymond, Mr. G. C., 48 
dyspepsia, amylaceous, 131, 206 


E, Vitamin, see Vitamin E 
Eccles cakes, 251-2 
egg-vegetable day, 195 / 
Eijkman, discovery of cause of beri- 
beri in pigeon, 171 

Eire (Ireland) and whole-meal, 187-8 
Elizabeth, Queen, 211 

Her Highness’ manchet, 133 
Ezekiel, 149 
embryo (wheat), 139, and see Germ 


Empire Cotton Growing Review, 47 n. 
Englishman’s Food, The, 165 
Escoffier, 207, 209, 223, 224 
Esquimaux, diet, 27 

Evelyn, John, 174, 243 

Ewald, 198 n. 


false appetite, 205 
Farmers of Forty Centuries, 86 
feeding-bottles, 100 
Feldman, Child Hygiene, 79 n. 
feminism, 163-4 
fertility bread, 75, 90, 172 
‘fertilizers’, 176 
Fife, Mr. 192 
52nd regiment, 213 
fish, demersal and pelagic, 91, 239 
culture, 244 n. 
-shaped feeding-bottles, 100 
Fish, Dr. Wilfred and Leslie Harris, 
DPESCaa1s 
Flint, Dr. Austin, 204 
flour, 132 
white, roller mill, 134-6 
fluorine, 123-4 
Food Education Society, 92, 164, 167 
Food, Ministry of, 165 
Minister of, 167 
forest, feudal rights, 208 
four-hourly feeding, 96-7 
Frank, Prof., 37-51 
Freeman, Dr. Williams, of Andover, 19 
fruit-bread, Hunza, 66 
fry (young salmon), 247 
funerals, Neapolitan, 14 
fungi, soil, 176 


Galloway cattle, 217 

game with fruit, 209 

Gamp, 193, 205 

gastritis, slimy, 198 

gastrocolic reflex, 201 

Geddes, Lord, 168 

Gee, Dr. Samuel, 85, 136 

Gemuse-Ei-Tag, 195 

general practitioner, 202 

germ of wheat, see Wheat-germ, 145 
of rice, 145 

Gladstonian advice, 196 

Glentanar, Lord, 168, 173 

gluten, amount of not the cause of 

hardness of wheat, 191 


130 
goitre, 108, 115 
Goldberger, 146 
Gold Coast, 195 
Godstow, 214 
Good Things in England, 252 
Goya, 193 
gorilla, 207, 209 
gradient, 200-4, 209, 210, 213 
grain as food, 208 
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Graham bread (in America), 132 

Graham, Sir James, 125, 128, 135 

gram, 177 

Grant, Mrs. Gordon, 8, 253-6 

grapes Hunza, 67 

grass lamb, 108 nv. 

grasses, 220 

grazier, the, 219, 220 

Graves disease, 114 i 

Griffiths, Mr., head cook, Christ 
Church, 222 

grilling, 221-2 

grilse, 247 

Grogan, Major, 47 

guilds, bakers’ (brown and white), 132 

guinea-pigs, the buried, 17 

Guinness, hops, 29 

Gull, Sir William, 109 


Haemoglobin Levels in G.B. 1943, 74 

Haemolytic streptococci, 79 

hair balls, 197 

Hall, Mr. C. B., D.S.O., 244 n. 

Hankey, Lord, 153-5, 166, 168 

Harrington, Sir John, 211-12 

Harris, Leslie, D.Sc., 118 

harvest, Hunza (ceremonial), 66 

Harvey, old Mrs., 220 

Hawkins, 122 

hawk, 214 

Health Visitor, Winsford 1921 (Mrs. 
Johnson), 101 

Hecht, Mr., 92 

Hereford Cattle, 221 

heron, 214 

herrings, 75, 91 

hetero-auxin, 51 

Heston, 133 

Hickson, Thomas, 212 

Hill, Mrs. Tom, 8, 250-3 

Hilton, 205 

Hindhede, Dr., 155 

Hippocrates, 210-11 

Hippocratic physician, 29 

hodge, 197 

Hollis, Mr. Christopher, 162, 164 

ee Chapel Fertility bread, 158, 


home-crofters, 19 

Homer, Odyssey, 131 

honey, 72, 119 ; 
pole Gowland, 24, 145, 150, 


“hopper and mill’ (stomach), 197, 200 

Horder, Lord, 167-8 

hormones, 197 

horse-meat, 151 

house-lamb, 108 z. 

House of Lords, 24 October 1945, 165 

Howard, Sir Albert (J. Min. Agric. 
1938), 19; (speech at Crewe), 20; 
(Work at Indore), 27; 1937 Tour 


of tea estates, 47; (garden at 
Blackheath), 48; rice a mycor- 
rhiza former, 49 
Howard, Sir Albert, 86, 218, 240-1, 
243 
Hudson Bay, 247 
Hugo, Victor, 243 
humus, 32, 174-6 
humus-sewage, 240 
Hungarian wheat, 191 
hunger-pain, 205-6 
hunger sores, 64 
Hunter’s (John) museum, 201 
Hunter, William, 99 
Hunza diet, 25, 27 
Hunza Valley and people, 63-9 
terraced cultivation, 64 
Mir, 64 
dala, 64 
ruli gus, 64 
public works, 64 
hunger sores, 64 
hardihood, 64, 65 
polo, 65 
Sir Aurel Stein on, 65 
descended from three soldiers of 
Alexander the Great, 65 
Zikander, 65 
fields = terraces, 64, 66 
harvest, 66 
tomato, 67 
grapes, 67 
apples, 67 
nuts, 67 
apricots, 67 
oil, 68 
mulberries, 67 
onions, 68 
lentils, 68 
mint, 68 
thyme, 68 
Huxley, 164 


Iceni Estate, 29 

Idea, The Idea of Nature, 31 n. 

Income Groups, Sir John Orr, 23 

Indian Corn, sprouted, 152 

Indian diets, 24, 26 

India, sugar cane and mycorrhiza, 49 

Indore, 19 (compost), 28 

cae compost at Dichpali rice field, 
0 


infantile mortality in Malaya, 170 

Introduction to the Practice of Mid- 
wifery, Denman, 99 

indoleacetic acid (heteroauxin), 51 

industrial crises and discontent, 174 

Inspiration, The, 163 

iodine, 106-8, 114, 115 

iodized salt, 108 

Ireland and whole-meal, 187-8 

Itinerary Cambrense, 237 
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jack, brass bottle, 224 

Jhabua State, Mr. Wad of, 49 

Japanese Navy and beri-beri, 145 

Jersey, 154 

Johne’s disease, 85, 217 

Jones, Dr. Ernest, M.Sc., D.P.H., 
237-8 


Keeble, Sir Frederick, 142-3 

Keith, Sir Arthur, 201-2, 208, 232 

kelt (exhausted salmon), 247 

kernel, of wheat, 137, 142 

SOT of Dichpali Leper Colony, 

Kerr, Dr. John, Chairman Cheshire 
Panel Committee Plate, III, 
opposite, 30 

King, Dr. F. H., 49 (Farmers of Forty 
Centuries), 86 

King, Sir Truby, C.M.G., 73, 97, 
102-3 


Kingatori coffee estate, 47 
knocking back the dough, 190 
Kut-el-Amara, 149, 151 


Labrador, ship stranded at, 149-51 

lactalbumin, 249 

lactation: damage it suffers from 
‘reinforcement’ of bread by 
es and synthetic Vitamin B,, 


prolonged, 97 
see breast feeding 

lactic acid, 136 

lactoflavin (= riboflavin), 147-9 

lactoglobulin, 249 

Lankester, Sir Edwin Ray, 209 

leaves, green, 157 

Lebanon bears, 209 

Lejars, Félix, 95 

lentils, Hunza, 68 

lettuce seed oil, 158 

Levine, Prof., 143, 190 

Levisohn, Miss Ida, D.Sc., 48, 49 

lichen, 46, 240 

Liebig, 174 

Linacre, 210 

Lincolnshire, Capt. Wilson’s farm at 
Iceni, 29 3 

Lind, surgeon, 24, 93, 122'n. 

lions, 228-9 

Lister Institute, 123 

Little, Sir Ernest Graham, 168 

Liverpool Courier, 19 

Llewellin, Col.-(Lord), 127, 166-8 

Lloyd, Major G. C., M.C. on the 
Hunza, 64 

llymry, 237 n. 

loam, 240 

London University, M.P. for (Gra- 
ham Little), 168 

Lorimer, Mrs. 63-8, 97 


Louisiana, sugar cane and mycor- 
rhiza, 49 
lungs, alveolar surface, 175, 


Mabane, Mr. (Parliamentary Secre- 
tary to Ministry of Food), 126-7 
McBurney, Mr. Hy., 172 
McCarrison, Sir Robert (diet of preg- 
nancy), 77-82, 165 
speech at Crewe, 20 
experiments, 24-7, 86, 176-83 
re Hunza, 63 
re thyroid, 108 
peptic ulcer in Travancore, 194-5 
Mackenzie, Dr. Hector, 107 
Mackenzie, Sir James, 128 
MacFadyan, Dr., 19 
Madras, 78, 81 
Magnesium, 187 
Maids of Honour, 251 
main-euvre, 243 
maize, sprouted, 152 
Malaya, 170-2 
maltash, 67 
manchet, 133, 158 
manganese, 43-4, 179, 180 
manufacturing flour, 250 
manure, 243 
Marban, Prof., 73 
market gardens, 216 
Markham, Capt. H. M. S., Centaur, 
153 
Marsh, Dr., of Macclesfield, 102 
Martin, Mr., M. P. and National Loaf, 
1943, 126 
maslin, 133-4, 150 
Massage of breast, 94-6 
Maternal Mortality Committee 
(National), 23 
Maternal Mortality Cheshire Panel 
Committee’s Report, 20, 74,77-82 
Matriarchs, 149-50 
Matthews Duncan, 100 
Medical Research Council, 187 
Medical Testament (origin), 20, 22-30, 
213 
Melin, Prof., 45 
Mellanby, Sir Edward and Lady, 24, 
1B es AAs, 
Merton College kitchen, 224 
Metropolitan Assurance of America, 


milk, 216-18 
Hunza, 66-7 
substitute, ‘approved’ 

chievous, 118 

mill, hopper and (stomach), 197, 200, 
roller-, 126, 132 

millet, 180-3 

mills, stone, 125 
stone, hand, 66 x 

Ministry of Agriculture, 176 


but mis- 
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Ministry of Food, 189; see also Lord 
Woolton and Lord Llewellin 

mint, Hunza, 68 

Mir, 64, 66 

Miscarriage, etc., and other abnorm- 
alities of reproductive function 
in A deficiency, 78-80 

Mitchell, Sir Chalmers, 206, 207 

mole, 33 

monkey’s diet, 206-7 

Moore, Sir John, 213 

Morgan, Dr., director Milling research 
laboratory, St. Albans, 167 

‘mortar’ in quotation from Ezekiel, 
xiii, 10-12 illustrating cellular 
structure, 148-9 

Moubray, Capt., 176 

mucilage, 194 

Murray, George, 107-9, 113-4 

Muscovado sugar, 119, 254 

mushroom, 53 

mustard and cress, 151, 152-3 

Mycorrhiza, 36-45, 46-53, 176, 239 

Myxoedema, 108-9 


Nairobi, coffee estate, 47 
town wastes, 29 
Nansen (aboard the Fram), 153 
National Health Insurance Act, 19 
National wheat-meal, 1941, 126 
loaf, 1943, 126 
bread, 134, 166, 190 
flour, 190 
Natal, sugar-cane and mycorrhiza, 49 
naturalist, the physician a, 29 
Nauru, Island of, 171 
Neapolitan cemetery, 14-15 
— funerals, 14 
Neilson-Jones, Prof., 45 
Netsuke, 197 
News Letter on Compost, 55, 63 
New Zealand Compost Club emblem, 
31,.33 
Nissen, 151 
nitrobacter, 51 
nitrosomonas, 50 
normal, 244-5 
normality, 244-5 
Norfolk, Duke of, 176 
North Shields, 124 
Norwegian skipper, 149-50 
nutritional anaemia, 23, 74, 79, 238 


Oatmeal, 195 

obesity, 129 

Old Dalby, 220 

Oldham, (cretins), 109 

onions (Hunza), 68 

onions (dpa pevoeixéa), 131, 144 
Optiz, 197 

orange juice, 120 

orange and milk, 228 


Orr (Sir John Orr’s Income groups), 23 

oven-roast inferior to spit, jack, or 
grill, 224 

Oxford, 163, 210 


P.-P., 146 

pace-maker, 202-4, 206 

pain de maigne, 133 

Pantelleria, 220 

paper-bag cookery, 226-7 

Paris calf, 102-3 

Parkin, 252-3 

parr, 247 

Pathan, 25, 165 

Patton, 189 

Pavloff, 198-9, 209 

pelagic fish, 91 

pellagra, 146-7 

pen manure, 48 

peptic ulcer, 24 (gastric and duo- 
denal) 

peristalsis, 201-4 

Peru, terraced cultivation, 64 

phenyl acetic acid, Si 

phosphates = predominant salts in 
hard wheat, 191 

phusikos, 29 

pvois,, 31 and n. 

phytic acid, 154, 187 

pigeon beri-beri, 171 

pilchards, 214 

pituitary gland, 129, 160 

obesity, 129 

potato, Hunza, 67 

plankton (described but not under 
that name), 240 

Plenae cunae salus populi, 169 

Plimmer, Prof., 228 

polo, Hunza, 65 

Poore, Dr. Geo. Vivian, 
86, 243 

porridge, 90 

Portsmouth, The Earl of, 168 

Practice of Midwifery (Denman), 99 

Be ey (toxaemias of) dietary, 


is ae. 


esclbeet and cure of sickness, 19, 


Primavera, la, 163 
primitive man, 208 
Prison Bill, 125 
bread, Number One diet, 125, 134-5 
Proceedings S. African Sugar Tech- 
nologists, 48 
‘protein and carbohydrate’, 209, also 
199, 200 
protein, ‘high class, 239, 240, 247, 249 
its constituents, 137-8 
formative, 137, 142-3 
classes, 137, 142- 3 
synthesis requires 


mycorrhizal 
contribution, 52, 241 
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prussic acid, 195 

ptyalin, 118, 196 

Public Health Examination, 16, 17 

public works, Hunza, 64 

pudding, ‘light farinaceous’: Sir 
Clifford Allbutt on, 194 

pulpstone (dental), 123 

Punjab, 78, 81 

pyridoxine (B, or adermin), 189 


Quality and the mycorrhiza, 36 
quern, 66 


Rockefeller Institute (N.Y.), 143 
roller-mill, 132, 134 
‘rope’ in bread, 191 
Roscoe, 98, 101 
Rothamsted, 174 
Rotunda hospital, 94 
Rowett Institution, 188 
Rowlands, M. J. and Barbara Wil- 
kinson, 55, 183-6 
Royal Commission on Population, 
164-73 
ruli gus, 64 
Rural Hygiene, 15 n, 18 
Russian bread, 133 
Rutherford, Lord, 200 
rye, 133-4, 150, 157 
Raffald, Mrs. 252 
Rayner, 37 n., 38-44, 47, 48, 52 
(Trees and Toadstools), 241 
“Red Fife’ Wheat, 191 
Red Gauntlet, 133, 245-6 
respiratory infections in _ bottle-fed 
babies, 102 
Rest and Pain (Hilton), 205 n. 
Revival of Learning, 210 
rhizoctonia, 48 
Rhodes, Mr. Cecil, 228-9 
Rhodesian (Southern) Land Com- 
mission, 176 
rice: and infant deaths, 170-3 
a mycorrhiza former, 49 
culture at Dichpali, 50 
germ, 144-5 
seed-bed, 49-51, 77, 86-9 
Richards, Marion B., D.Sc., 188-9 
rickets, 23 
scurvy, 122 ; 
riboflavin (= lactoflavin), 147-9 
Rifle Brigade, The, 213 
rissoling = frying the 
roasting, 222 
Rivett wheat, 191-2 
roasting fish (illus.), 227 
Roasts and Salads, 207-9 
Robert of Normandy, 211 


surface in 


sacrache, 100 * 
St. Albans, Millers’ laboratory, 127 
138, 143, 167-8 


St. Innocent’s (Paris), 15 

St. Martin, Alexis, 199 

salads, 91, 92, 93, 94, 168 

Salerno and Salernian, regimen, 211, 
212; 213 

saliva, 196 

salmon, 91 

salt, complete, 253, 254 

ys te: names of sugar canes, 

sardines, 214-16 

Sargossa, 239 

sawdust, 240 n. 

Scharff, Colonel, M.D., 170 

Schofield, Mrs. 8, 252 

scones, 255-6 

scurvy, 120-2, 151 

Sea-squirt, 34 

seaweed, 108, 239 

seed-bed, rice, 49-51, 77, 86-9 

self-raising flour, 250 

semolina, 138 

Semphill, Lord, 168, 174-5 

sewage, 240, 243 

sex characteristics, 160 

Shield, Jas, Assist. Prof. Neuro- 
psychiatry, Virginia, 62 

short roots, 51 

Sidney, Sir Philip, 165 

Srikhvdie@az5., 2/2 66rn 165,007 7 ey: 
conventional 

silverskin (rice bran), 145 (illus ), 170 

Simon, Lord ,164, 173 

Singapore, 170-1 

slimy gastritis, 198 

skin cells, 104 

sludge, 240 

smoke-jack, 223-4 

small-holder and wheat, 192 

smoking fish, 215 (illus.) 

smoults, 247 

Smuts, Field-Marshal, 47 

*snottie’, 213 

Solway, 246-7 

soup and goitre, 115 

South African Sugar Technologist, 48 

Southern Rhodesian Land Commis- 
sion, 176 

South Shields, 124 

Southwark use of refuse, 29 

Soyer, M., 226 

spit roast, 221-8 

split, the, 116-7 

sponge-cake, 250-1 

sprouted seeds and Vitamin C, 151-3 

Sprawston, Dr. Evelyn, M.C., 118, 
ie4p2 

Square-headed Master Wheat, 192 

Stahl (botanist), 52 

Staff of Life, 137 

of the wheat (placenta), 139 
of your bread, 140 


263 


INDEX 


standard bread, 128 
starch, 134, 135 
digestion, 194-200 
eater, 193-4 ! 
(amylaceous) dyspepsia, 131 
Stein, Sir Aurel, 65 
Steiner, Dr. Otto, 115 n. 
Stevenson, R. L., 242 
stomach, frog’s, 202 
hopper and mill, 197 
Stone mill, 158 
steel roller-mill, 158, 187 
sturgeon, 91 
subinvolution of uterus (referred to 
non-technically), 100 
suckling, 96 and see breast feeding. 
suckling calves, 67, 118-9, 217-8 
sugar, 119, 254 
Barbadoes Muscovado, 119, 254 
and mycorrhiza, 48, 49 
sulphates and  chlorides—in 
wheat, 191 
sweet-breads, 107 n. 
Switzerland, goitre, 115 
symbiosis, 36 
Sykes, Mr. Friend, 82, 241 
his mare, 82 
on contagious abortion, 82-4 
on calf feeding, 118-19, 217-8 
synthetic Vitamin B, The damage 
done to the Consumer of bread 
to which it is added, 188-9 


soft 


Taraxicum, 91 

teeth, school-children’s bad, 23 

terraced cultivation, 64 

The Times—tetter on Vitamin E, 
172-3 

nyse (thyrotoxicosis), 114, 
1 


toast, 190, 194 

Be beri-beri at Isle of Nauru, 

tortoise, 201-2 

Townshend, General 

K.C.B., 151 

transplanting, 88 

Travancore, 25, 195 

Tristan da Cunha, teeth, 23 
diet, 27 

tuberculosis, cattle, 85 

turnspit, 223 


Sir Charles, 


United Provinces, India, persistence of 
_, Varieties of sugar cane, 48 

urine, earth, 35 

urea, 240 n, 

Urgent Surgery, 95 

Urn Burial, 15 


Vaccine No. 29 (American) for con- 
tagious abortion, 84 


Van Noorden, 195 
venison, to roast a haunch, 226 
Virgil, (Georgics), 141 
vitamin A in bread, 132, 134, 157 
A and pelagic fish, 91 
A in pregnancy, 78-81 
B in pregnancy, 80-81 
C in pregnancy, 81 
D in pregnancy, 81 
B (aneurin) absorbed by roots, 52; 
conveyed to crops by dung, 55, 
59, 68 
B deficiency causing atony of gut, 
178 


B in bread, 132, 135, 167 

B,, 143, 144, 190, 191 

B., 145; nicotinic acid, 146-9; 
adermin (B,), 147, 149; ribo- 
flavin (= lactoflavin), 147-9 

B, (adermin), 147 

P.P. (nicotinic acid) see Bs, 146 

C and teeth, 118, 120-3; and 
scurvy, 120-3, 151; in sprouted 
wheat, etc. 151-3 

E, 157-9, 160, 162, 165, 168, 172-3 . 

Voegtlin, 146 


W.A.A.F. haemoglobin, 74 

Wad, Mr. Y., 49 

Wandering Willie, 133 

Wareham Forest, 38 

Watson, E. F., 29 

weaning, 116-17 

West Indies: artificials replaced 
manure, 1890, for sugar cane, 
48 


wet-nurse, 97 

whalers, 151 

wheat (millers and compost-grown), 
31 


(Hunza), 66; (wheat porridge), 68 
grain, 137 
germ, 137, 158, 160, 162, (165), 
166-7, (168-9), 172-3, 192 
germ oil, 138 
sprouted and Vitamin C, 151-2 
hard and soft, 191 
chlorides and sulphates prepon- 
derate in soft wheat, 191 
phosphates in hard wheat, 191 
varieties: ‘Rivett? = softest; - 
“Hungarian” hardest in H. soil; 
Canadian ‘Red Fife’ = hard in 
C. soil and in England, but poor 
yield; square-headed Master: 
less hard: good yield; Burgoyne’s ~ 
Fife hard and good yield, 191-2 
Wheel of Health (Wrench), 63 
Wheel of Life, 31, 33 
white cells carry Vitamin C, 123 
White, Florence, 252 
white flour, 150-1 
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white loaf, 133 
flour v. whole-meal: 
periment, 142-3 
‘whiteness’, 144 
whole-meal bread, 90, 187, 190 
(baking) 
versus white flour Keeble’s ex- 
periment, 142-3 
Wilkinson, Dr. John, 123 
Williams, Sir Dawson, 19 
Williams, bre Liverpool, 1902, 195 
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‘All flesh is Grass is not only metaphorically but literally true, for all 
these creatures we behold are but the herbs of the field, digested 
into flesh in them or more remotely carnified in ourselves. 

SiR THOMAS BROwNgzE, Religio Medici, Ch. xxxvii. 
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